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Sinopsis del producto 1
1.1 Introducción al PLC S7-1200 
El controlador lógico programable (PLC) S7-1200 ofrece la flexibilidad y capacidad de 
controlar una gran variedad de dispositivos para las distintas tareas de automatización. 
Gracias a su diseño compacto, configuración flexible y amplio juego de instrucciones, el S7-
1200 es idóneo para controlar una gran variedad de aplicaciones.  
La CPU incorpora un microprocesador, una fuente de alimentación integrada, así como 
circuitos de entrada y salida en una carcasa compacta, conformando así un potente PLC. 
Una vez cargado el programa en la CPU, ésta contiene la lógica necesaria para vigilar y 
controlar los dispositivos de la aplicación. La CPU vigila las entradas y cambia el estado de 
las salidas según la lógica del programa de usuario, que puede incluir lógica booleana, 
instrucciones de contaje y temporización, funciones matemáticas complejas, así como 
comunicación con otros dispositivos inteligentes. 
Numerosas funciones de seguridad protegen el acceso tanto a la CPU como al programa de 
control: 
● Toda CPU ofrece protección por contraseña que permite configurar el acceso a sus 
funciones. 
● Es posible utilizar la "protección de know-how" para ocultar el código de un bloque 
específico. Encontrará más detalles en el capítulo "Principios básicos de programación" 
(Página 99). 
La CPU incorpora un puerto PROFINET para la comunicación en una red PROFINET. Los 
módulos de comunicación están disponibles para la comunicación en redes RS485 o 
RS232. 
 
① Conector de corriente 
② Conectores extraíbles para el cableado 
de usuario (detrás de las tapas) 
② Ranura para Memory Card (debajo de 
la tapa superior) 
③ LEDs de estado para las E/S 
integradas 
④ Conector PROFINET (en el lado 
inferior de la CPU) 
཰
ཱ
ཱི
ི
Los diferentes modelos de CPUs ofrecen 
una gran variedad de funciones y 
prestaciones que permiten crear 
soluciones efectivas destinadas a 
numerosas aplicaciones. Para más 
información sobre una CPU en particular, 
consulte los datos técnicos (Página 319). 
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Función CPU 1211C CPU 1212C CPU 1214C  
Dimensiones físicas (mm) 90 x 100 x 75 110 x 100 x 75 
Memoria de usuario 
 Memoria de trabajo 
 Memoria de carga 
 Memoria remanente 
 
 25 KB 
 1 MB 
 2 KB 
 
 50 KB 
 2 MB 
 2 KB 
E/S integradas locales 
 Digitales 
 Analógicas 
 
 6 entradas/4 salidas
 2 entradas 
 
 8 entradas/6 salidas 
 2 entradas 
 
 14 entradas/10 salidas 
 2 entradas 
Tamaño de la memoria imagen de 
proceso 
1024 bytes para entradas (I) y 1024 bytes para salidas (Q) 
Área de marcas (M) 4096 bytes 8192 bytes 
Ampliación con módulos de señales Ninguna 2 8 
Signal Board 1  
Módulos de comunicación  3 (ampliación en el lado izquierdo) 
Contadores rápidos  
 Fase simple  
 
 Fase en cuadratura 
3 
 3 a 100 kHz 
 
 3 a 80 kHZ 
4 
 3 a 100 kHz 
1 a 30 kHz 
 3 a 80 kHz 
1 a 20 kHz 
6 
 3 a 100 kHz 
3 a 30 kHz 
 3 a 80 kHz 
3 a 20 kHz 
Salidas de impulsos 2  
Memory Card SIMATIC Memory Card (opcional) 
Tiempo de respaldo del reloj de 
tiempo real 
Típico: 10 días / Mínimo: 6 días a 40 °C 
PROFINET 1 puerto de comunicación Ethernet 
Velocidad de ejecución de funciones 
matemáticas con números reales 
18 μs/instrucción 
Velocidad de ejecución booleana 0,1 μs/instrucción 
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La gama S7-1200 ofrece una gran variedad de módulos de señales y Signal Boards que 
permiten ampliar las prestaciones de la CPU. También es posible instalar módulos de 
comunicación adicionales para soportar otros protocolos de comunicación. Para más 
información sobre un módulo en particular, consulte los datos técnicos (Página 319).  
Módulo Sólo entradas Sólo salidas Entradas y salidas 
8 entradas DC 8 salidas DC  
8 salidas de relé 
8 entradas DC/8 salidas DC 
8 entradas DC/8 salidas de relé
Digital 
16 entradas DC 16 salidas DC 
16 salidas de relé 
16 entradas DC/16 salidas DC 
16 entradas DC/16 salidas de 
relé 
Módulo de 
señales (SM) 
Analógico 4 entradas 
analógicas 
8 entradas 
analógicas 
2 salidas 
analógicas 
4 salidas 
analógicas 
4 entradas analógicas/2 salidas 
analógicas 
Digital - - 2 entradas DC/2 salidas DC Signal Board 
(SB) Analógico - 1 salida analógica - 
Módulo de comunicación (CM) 
 RS485
 RS232
1.2 Signal Boards 
Una Signal Board (SB) permite agregar E/S a la CPU. Es posible agregar una SB con E/S 
digitales o analógicas. Una SB se conecta en el frente de la CPU.  
● SB con 4 E/S digitales (2 entradas DC y 2 salidas DC)
● SB con 1 entrada analógica
཰
ཱ
① LEDs de estado en la SB
② Conector extraíble para el cableado de usuario
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1.3 Módulos de señales 
Los módulos de señales se pueden utilizar para agregar funciones a la CPU. Los módulos 
de señales se conectan a la derecha de la CPU.  
཰
ཱ
ི
 
① LEDs de estado para las E/S del módulo de señales 
② Conector de bus 
③ Conector extraíble para el cableado de usuario 
 
1.4 Módulos de comunicación 
La gama S7-1200 provee módulos de comunicación (CMs) que ofrecen funciones 
adicionales para el sistema. Hay dos módulos de comunicación, a saber: RS232 y RS485.  
● La CPU soporta como máximo 3 módulos de comunicación 
● Todo CM se conecta en lado izquierdo de la CPU (o en lado izquierdo de otro CM) 
཰
ཱ
 
① LEDs de estado del módulo de comunicación 
② Conector de comunicación 
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1.5 STEP 7 Basic 
El software STEP 7 Basic ofrece un entorno amigable que permite desarrollar, editar y 
observar la lógica del programa necesaria para controlar la aplicación, incluyendo 
herramientas para gestionar y configurar todos los dispositivos del proyecto, tales como 
PLCs y dispositivos HMI. STEP 7 Basic ofrece dos lenguajes de programación (KOP y FUP) 
que permiten desarrollar el programa de control de la aplicación de forma fácil y eficiente. 
Asimismo, incluye las herramientas para crear y configurar los dispositivos HMI en el 
proyecto.  
Para poder encontrar la información necesaria, STEP 7 Basic ofrece un completo sistema 
de ayuda en pantalla.  
Para instalar STEP 7 Basic, inserte el CD en la unidad de CDROM del equipo. El asistente 
de instalación arranca automáticamente y le guía por el proceso de instalación. Encontrará 
más información en el archivo Léame. 
Nota 
Para instalar el software STEP 7 Basic en un equipo con el sistema operativo  
Windows 2000, Windows XP o Windows Vista, es preciso iniciar la sesión con derechos de 
administrador. 
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1.6 Visualizadores 
Puesto que la visualización se está convirtiendo cada vez más en un componente estándar 
de la mayoría de las máquinas, los Basic Panels SIMATIC HMI ofrecen dispositivos con 
pantalla táctil para tareas básicas de control y supervisión. Todos los paneles tienen el tipo 
de protección IP65 y certificación CE, UL, cULus y NEMA 4x.  
 
 
KTP 400 Basic PN  
 Mono (STN, escala de grises) 
 Pantalla táctil de 4 pulgadas con 4 
teclas táctiles 
 Vertical u horizontal 
 Tamaño: 3.8" 
 Resolución: 320 x 240 
 128 variables 
 50 pantallas de proceso 
 200 alarmas 
 25 curvas 
 32 KB memoria de 
recetas 
 5 recetas, 20 registros, 
20 entradas 
 
KTP 600 Basic PN  
 Color (TFT, 256 colores) o 
monocromo (STN, escala de 
grises) 
 Pantalla táctil de 6 pulgadas 
con 6 teclas táctiles 
 Vertical u horizontal 
 Tamaño: 5.7" 
 Resolución: 320 x 240 
 128 variables 
 50 pantallas de proceso 
 200 alarmas 
 25 curvas 
 32 KB memoria de 
recetas 
 5 recetas, 20 registros, 
20 entradas 
 
 
KTP1000 Basic PN  
 Color (TFT, 256 colores) 
 Pantalla táctil de 10 
pulgadas  
con 8 teclas táctiles 
 Tamaño: 10.4" 
 Resolución: 640 x 480 
 256 variables 
 50 pantallas de proceso 
 200 alarmas 
 25 curvas 
 32 KB memoria de 
recetas 
 5 recetas, 20 registros, 
20 entradas 
 
 
TP1500 Basic PN  
 Color (TFT, 256 colores)
 Pantalla táctil de 15 
pulgadas 
 Tamaño: 15.1" 
 Resolución: 1024 x 768 
 256 variables 
 50 pantallas de proceso 
 200 alarmas 
 25 curvas 
 32 KB memoria de 
recetas (memoria flash 
integrada) 
 5 recetas, 20 registros, 
20 entradas 
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A.2 CPUs 
A.2.1 Datos técnicos de la CPU 1211C 
Datos técnicos 
Modelo CPU 1211C 
AC/DC/relé 
CPU 1211C DC/DC/relé CPU 1211C 
DC/DC/DC 
Referencia (MLFB) 6ES7 211-1BD30-0XB0 6ES7 211-1HD30-0XB0 6ES7 211-1AD30-0XB0 
General 
Dimensiones A x A x P (mm) 90 x 100 x 75 
Peso 420 gramos 380 gramos 370 gramos 
Disipación de potencia 10 W 8 W 
Intensidad disponible (bus CM) 750 mA máx. (5 V DC) 
Intensidad disponible (24 V DC) 300 mA máx. (alimentación de sensores) 
Consumo de corriente de las 
entradas digitales (24 V DC) 
4 mA/entrada utilizada 
Características de la CPU 
Memoria de usuario 25 KB de memoria de trabajo / 1 MB de memoria de carga / 2 KB de memoria 
remanente 
E/S digitales integradas 6 entradas/4 salidas 
E/S analógicas integradas 2 entradas 
Tamaño de la memoria imagen de 
proceso 
1024 bytes de entradas (I)/1024 bytes de salidas (Q) 
Área de marcas (M) 4096 bytes 
Ampliación con módulos de señales Ninguna 
Ampliación con Signal Boards 1 SB máx. 
Ampliación con módulos de 
comunicación 
3 CMs máx. 
Contadores rápidos 3 en total 
Fase simple: 3 a 100 kHz 
Fase en cuadratura: 3 a 80 kHz 
Salidas de impulsos 2 
Entradas de captura de impulsos 6 
Alarmas de retardo/cíclicas 4 en total con resolución de 1 ms 
Alarmas de flanco 6 ascendentes y 6 descendentes (10 y 10 con Signal Board opcional) 
Memory Card SIMATIC Memory Card (opcional) 
Precisión del reloj en tiempo real +/- 60 segundos/mes 
Tiempo de respaldo del reloj en 
tiempo real 
10 días típ./6 días mín. a 40°C (condensador de alto rendimiento sin 
mantenimiento) 
Rendimiento 
Velocidad de ejecución booleana 0,1 μs/instrucción 
Velocidad de ejecución de 
transferencia de palabras 
12 μs/instrucción 
Datos técnicos  
A.2 CPUs 
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① Alimentación de sensores 24 V DC 
Figura A-3 CPU 1211C DC/DC/DC (6ES7 211-1AD30-0XB0) 
A.2.2 Datos técnicos de la CPU 1212C 
 
Datos técnicos 
Modelo CPU 1212C 
AC/DC/relé 
CPU 1212C 
DC/DC/relé 
CPU 1212C 
DC/DC/DC 
Referencia 6ES7 212-1BD30-0XB0 6ES7 212-1HD30-0XB0 6ES7 212-1AD30-0XB0 
General 
Dimensiones A x A x P (mm) 90 x 100 x 75 
Peso 425 gramos 385 gramos 370 gramos 
Disipación de potencia 11 W 9 W 
Intensidad disponible (SM y bus CM) 1000 mA máx. (5 V DC) 
Intensidad disponible (24 V DC) 300 mA máx. (alimentación de sensores) 
Consumo de corriente de las 
entradas digitales (24 V DC) 
4 mA/entrada utilizada 
Características de la CPU 
Memoria de usuario 25 KB de memoria de trabajo / 1 MB de memoria de carga / 2 KB de memoria 
remanente 
E/S digitales integradas 8 entradas/6 salidas 
E/S analógicas integradas 2 entradas 
Tamaño de la memoria imagen de 
proceso 
1024 bytes de entradas (I)/1024 bytes de salidas (Q) 
Área de marcas (M) 4096 bytes 
Ampliación con módulos de señales 2 SMs máx. 
Datos técnicos 
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Datos técnicos 
Modelo CPU 1212C 
AC/DC/relé 
CPU 1212C 
DC/DC/relé 
CPU 1212C 
DC/DC/DC 
Ampliación con Signal Boards 1 SB máx. 
Ampliación con módulos de 
comunicación 
3 CMs máx. 
Contadores rápidos 4 en total 
Fase simple: 3 a 100 kHz y 1 a 30 kHz de frecuencia de reloj 
Fase en cuadratura: 3 a 80 kHz y 1 a 20 kHz de frecuencia de reloj 
Salidas de impulsos 2 
Entradas de captura de impulsos 8 
Alarmas de retardo/cíclicas 4 en total con resolución de 1 ms 
Alarmas de flanco 8 ascendentes y 8 descendentes (12 y 12 con Signal Board opcional) 
Memory Card SIMATIC Memory Card (opcional) 
Precisión del reloj en tiempo real +/- 60 segundos/mes 
Tiempo de respaldo del reloj en 
tiempo real 
10 días típ./6 días mín. a 40°C (condensador de alto rendimiento sin 
mantenimiento) 
Rendimiento 
Velocidad de ejecución booleana 0,1 μs/instrucción 
Velocidad de ejecución de 
transferencia de palabras 
12 μs/instrucción 
Velocidad de ejecución de funciones 
matemáticas con números reales 
18 μs/instrucción 
Comunicación 
Número de puertos 1 
Tipo Ethernet 
Conexiones  3 para HMI
 1 para la programadora
 8 para instrucciones Ethernet en el programa de usuario
 3 para CPU a CPU
Transferencia de datos 10/100 Mb/s 
Aislamiento (señal externa a lógica 
del PLC) 
Aislado por transformador, 1500 V DC 
Tipo de cable CAT5e apantallado 
Fuente de alimentación 
Rango de tensión 85 a 264 V AC 20,4 a 28,8 V DC 
Frecuencia de línea 47 a 63 Hz -- 
Intensidad de entrada  
CPU sólo a carga máx. 
CPU con todos los accesorios de 
ampliación a carga máx. 
80 mA a 120 V AC 
40 mA a 240 V AC 
240 mA a 120 V AC 
120 mA a 240 V AC 
400 mA a 24 V DC 
1200 mA a 24 V DC 
Corriente de irrupción (máx.) 20 A a 264 V AC 12 A a 28,8 V DC 
Aislamiento (potencia de entrada a 
lógica) 
1500 V AC Sin aislamiento 
Corriente de fuga a tierra, línea AC a 
tierra funcional 
0,5 mA máx. -
Datos técnicos  
A.2 CPUs 
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Datos técnicos 
Modelo CPU 1212C 
AC/DC/relé 
CPU 1212C 
DC/DC/relé 
CPU 1212C 
DC/DC/DC 
Tiempo de mantenimiento (pérdida 
de potencia) 
20 ms a 120 V AC 
80 ms a 240 V AC 
10 ms a 24 V DC 
Fusible interno, no reemplazable por 
el usuario 
3 A, 250 V, de acción lenta 
Alimentación de sensores 
Rango de tensión 20,4 a 28,8 V DC L+ menos 4 V DC mín. 
Intensidad de salida nominal (máx.) 300 mA (protegido contra cortocircuito) 
Ruido de rizado máx. (<10 MHz) < 1 V de pico a pico Igual a la línea de entrada 
Aislamiento (lógica de la CPU a 
alimentación de sensores) 
Sin aislamiento 
Entradas digitales 
Número de entradas 8 
Tipo Sumidero/fuente (tipo 1 IEC sumidero) 
Tensión nominal 24 V DC a 4 mA, nominal 
Tensión continua admisible 30 V DC, máx. 
Sobretensión transitoria 35 V DC durante 0,5 seg. 
Señal 1 lógica (mín.) 15 V DC a 2,5 mA 
Señal 0 lógica (máx.) 5 V DC a 1 mA 
Aislamiento (campo a lógica) 500 V AC durante 1 minuto 
Grupos de aislamiento 1 
Tiempos de filtro 0,2, 0,4, 0,8, 1,6, 3,2, 6,4 y 12,8 ms (seleccionable en grupos de 4) 
Frecuencias de entrada de reloj HSC 
(máx.) 
(señal 1 lógica = 15 a 26 V DC) 
Fase simple: 100 KHz (Ia.0 a Ia.5) y 30 KHz (Ia.6 a Ia.7) 
Fase en cuadratura: 80 KHz (Ia.0 a Ia.5) y 20 KHz (Ia.6 a Ia.7) 
Número de entradas ON 
simultáneamente 
8 
Longitud de cable (metros) 500 apantallado, 300 no apantallado, 50 apantallado para entradas HSC 
Entradas analógicas 
Número de entradas 2 
Tipo Tensión (asimétrica) 
Rango 0 a 10 V 
Rango total (palabra de datos) 0 a 27648 (consulte Representación de entradas analógicas para tensión 
(Página 346) ) 
Rango de sobreimpulso (palabra de 
datos) 
27.649 a 32.511 (consulte Representación de entradas analógicas para tensión 
(Página 346) ) 
Desbordamiento (palabra de datos) 32.512 a 32767 (consulte Representación de entradas analógicas para tensión 
(Página 346) ) 
Resolución 10 bits 
Tensión de resistencia al choque 
máxima 
35 V DC 
Alisamiento Ninguno, débil, medio o fuerte (consulte los tiempos de respuesta de paso en 
Tiempos de respuesta de las entradas analógicas  (Página 346)) 
Datos técnicos 
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Datos técnicos 
Modelo CPU 1212C 
AC/DC/relé 
CPU 1212C 
DC/DC/relé 
CPU 1212C 
DC/DC/DC 
Rechazo de interferencias 10, 50 ó 60 Hz (consulte las frecuencias de muestreo en Tiempos de respuesta de 
las entradas analógicas  (Página 346)) 
Impedancia ≥100 KΩ 
Aislamiento (campo a lógica) Ninguno 
Precisión (25°C / 0 a 55°C) 3,0% / 3,5% de rango máximo 
Rechazo en modo común 40 dB, DC a 60 Hz 
Rango de señales operativo La tensión de señal más la tensión en modo común debe ser menor que +12 V y 
mayor que -12 V 
Longitud de cable (metros) 10 trenzado y apantallado 
Salidas digitales 
Número de salidas 6 
Tipo Relé, contacto seco Estado sólido - MOSFET 
Rango de tensión 5 a 30 V DC ó 5 a 250 V AC 20,4 a 28,8 V DC 
Señal 1 lógica a intensidad máx. -- 20 V DC mín. 
Señal 0 lógica con carga de 10 KΩ -- 0,1 V DC máx. 
Intensidad (máx.) 2,0 A 0,5 A 
Carga de lámparas 30 W DC/200 W AC 5 W 
Resistencia en estado ON Máx. 0,2 Ω (si son nuevas) 0,6 Ω máx. 
Corriente de fuga por salida -- 10 μA máx. 
Sobrecorriente momentánea 7 A si están cerrados los contactos 8 A durante máx. 100 ms 
Protección contra sobrecargas No 
Aislamiento (campo a lógica) 1500 V AC durante 1 minuto (bobina a contacto) 
Ninguno (bobina a lógica) 
500 V AC durante 1 minuto
Resistencia de aislamiento 100 MΩ mín. si son nuevas -- 
Aislamiento entre contactos abiertos 750 V AC durante 1 minuto -- 
Grupos de aislamiento 2 1 
Tensión de bloqueo inductiva -- L+ menos 48 V DC, 
disipación de 1 W 
Retardo de conmutación (Qa.0 a 
Qa.3) 
10 ms máx. 1,0 μs máx., OFF a ON 
3,0 μs máx., ON a OFF  
Retardo de conmutación (Qa.4 a 
Qa.5) 
10 ms máx. 50 μs máx., OFF a ON 
200 μs máx., ON a OFF  
Frecuencia de tren de impulsos  
(Qa.0 y Qa.2) 
No recomendado 100 KHz máx., 
2 Hz mín. 
Vida útil mecánica (sin carga) 10.000.000 ciclos abiertos/cerrados -- 
Vida útil de los contactos bajo carga 
nominal 
100.000 ciclos abiertos/cerrados -- 
Reacción al cambiar de RUN a 
STOP 
Último valor o valor sustitutivo (valor predeterminado: 0) 
Número de salidas ON 
simultáneamente 
6 
Longitud de cable (metros) 500 apantallado, 150 no apantallado 
Datos técnicos  
A.2 CPUs 
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Diagramas de cableado  
 
① Alimentación de sensores 24 V DC 
Figura A-4 CPU 1212C AC/DC relé (6ES7 212-1BD30-0XB0) 
 
 
① Alimentación de sensores 24 V DC 
Figura A-5 CPU 1212C DC/DC/relé (6ES7 212-1HD30-0XB0) 
 
Datos técnicos 
A.2 CPUs 
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① Alimentación de sensores 24 V DC
Figura A-6 CPU 1212C DC/DC/DC (6ES7 212-1AD30-0XB0)
A.2.3 Datos técnicos de la CPU 1214C 
Datos técnicos 
Modelo CPU 1214C 
AC/DC/relé 
CPU 1214C 
DC/DC/relé 
CPU 1214C 
DC/DC/DC 
Referencia 6ES7 214-1BE30-0XB0 6ES7 214-1HE30-0XB0 6ES7 214-1AE30-0XB0 
General 
Dimensiones A x A x P (mm) 110 x 100 x 75 
Peso 475 gramos 435 gramos 415 gramos 
Disipación de potencia 14 W 12 W 
Intensidad disponible (SM y bus CM) 1600 mA máx. (5 V DC) 
Intensidad disponible (24 V DC) 400 mA máx. (alimentación de sensores) 
Consumo de corriente de las 
entradas digitales (24 V DC) 
4 mA/entrada utilizada 
Características de la CPU 
Memoria de usuario 50 KB de memoria de trabajo / 2 MB de memoria de carga / 2 KB de memoria 
remanente 
E/S digitales integradas 14 entradas/10 salidas 
E/S analógicas integradas 2 entradas 
Tamaño de la memoria imagen de 
proceso 
1024 bytes de entradas (I)/1024 bytes de salidas (Q) 
Área de marcas (M) 8192 bytes 
Ampliación con módulos de señales 8 SMs máx. 
Datos técnicos  
A.4 Módulos de señales analógicos (SMs) 
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SM 1223 DI 8 x 24 V DC, DQ 8 x 24 V DC SM 1223 DI 16 x 24 V DC, DQ 16 x 24 V DC
 
6ES7 223-1BH30-0XB0 
 
6ES7 223-1BL30-0XB0 
A.4 Módulos de señales analógicos (SMs) 
A.4.1 Datos técnicos de los módulos de señales analógicos SM 1231, SM 1232, SM 
1234 
 
Datos técnicos 
Modelo SM 1231 AI 4x13bit SM 1231 AI 8x13bit SM 1234 AI 4x13bit  
AQ 2x14bit 
Referencia 6ES7 231-4HD30-0XB0 6ES7 231-4HF30-0XB0 6ES7 234-4HE30-0XB0 
General 
Dimensiones A x A x P (mm) 45 x 100 x 75 45 x 100 x 75 45 x 100 x 75 
Peso 180 gramos 180 gramos 220 gramos 
Disipación de potencia 1,5 W 1,5 W 2,0 W 
Consumo de corriente (bus SM) 80 mA 90 mA 80 mA 
Consumo de corriente (24 V DC) 45 mA 45 mA 60 mA (sin carga) 
Entradas analógicas 
Número de entradas 4 8 4 
Tipo Tensión o intensidad (diferencial): Seleccionable en grupos de 2 
Rango ±10 V, ±5 V, ±2,5 V ó 0 a 20 mA 
Datos técnicos 
A.4 Módulos de señales analógicos (SMs) 
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Datos técnicos 
Modelo SM 1231 AI 4x13bit SM 1231 AI 8x13bit SM 1234 AI 4x13bit  
AQ 2x14bit 
Rango total (palabra de datos) -27.648 a 27.648
Rango de sobreimpulso/subimpulso  
(palabra de datos) 
Tensión: 32.511 a 27.649 / -27.649 a -32.512 
Intensidad: 32.511 a 27.649 / 0 a -4864 
(Consulte Representación de entradas analógicas para tensión, representación de 
entradas analógicas para intensidad (Página 346)) 
Rebase por exceso/defecto (palabra 
de datos) 
Tensión: 32.767 a 32.512 / -32.513 a -32.768 
Intensidad: 32.767 a 32.512 / -4865 a -32.768 
(Consulte Representación de entradas analógicas para tensión, representación de 
entradas analógicas para intensidad (Página 346)) 
Resolución 12 bits + bit de signo 
Tensión/intensidad de resistencia al 
choque máxima 
±35 V / ±40 mA 
Alisamiento Ninguno, débil, medio o fuerte (consulte los tiempos de respuesta de paso en 
Tiempos de respuesta de las entradas analógicas  (Página 346)) 
Rechazo de interferencias 400, 60, 50 ó 10 Hz (consulte las frecuencias de muestreo en Tiempos de 
respuesta de las entradas analógicas (Página 346)) 
Impedancia ≥ 9 MΩ (tensión) / 250 Ω (intensidad) 
Aislamiento (campo a lógica) Ninguno 
Precisión (25°C / 0 a 55°C) ±0,1% / ±0,2% de rango máximo 
Tiempo de conversión 
analógica/digital 
625 μs (rechazo de 400 Hz) 
Rechazo en modo común 40 dB, DC a 60 Hz 
Rango de señales operativo La tensión de señal más la tensión en modo común debe ser menor que +12 V y 
mayor que -12 V 
Longitud de cable (metros) 100 metros, trenzado y apantallado 
Diagnóstico 
Rebase por exceso/defecto Sí1 Sí1 Sí1 
Cortocircuito a tierra (sólo en modo 
de tensión) 
No aplicable No aplicable Sí en las salidas 
Rotura de hilo (sólo en modo de 
intensidad) 
No aplicable No aplicable Sí en las salidas 
24 V DC, baja tensión Sí Sí Sí 
1 Si se aplica una tensión superior a +30 V DC o inferior a -15 V DC a la entrada, el valor resultante se desconocerá y es 
posible que no se active el rebase por exceso o por defecto correspondiente. 
Datos técnicos 
Modelo SM 1232 AQ 2x14bit SM 1232 AQ 4x14bit SM 1234 AI 4x13bit  
AQ 2x14bit 
Referencia 6ES7 232-4HB30-0XB0 6ES7 232-4HD30-0XB0 6ES7 234-4HE30-0XB0 
General 
Dimensiones A x A x P (mm) 45 x 100 x 75 45 x 100 x 75 45 x 100 x 75 
Peso 180 gramos 180 gramos 220 gramos 
Disipación de potencia 1,5 W 1,5 W 2,0 W 
Datos técnicos  
A.4 Módulos de señales analógicos (SMs) 
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Datos técnicos 
Modelo SM 1232 AQ 2x14bit SM 1232 AQ 4x14bit SM 1234 AI 4x13bit  
AQ 2x14bit 
Consumo de corriente (bus SM) 80 mA 80 mA 80 mA 
Consumo de corriente (24 V DC) 45 mA (sin carga) 45 mA (sin carga) 60 mA (sin carga) 
Salidas analógicas 
Número de salidas 2 4 2 
Tipo Tensión o intensidad 
Rango ±10 V ó 0 a 20 mA 
Resolución Tensión: 14 bits; intensidad: 13 bits 
Rango total (palabra de datos) Tensión: -27.648 a 27.648; intensidad: 0 a 27.648 
(Consulte Representación de entradas analógicas para tensión y representación 
de entradas analógicas para intensidad) (Página 346) 
Precisión (25°C / 0 a 55°C) ±0,3% / ±0,6% de rango máximo 
Tiempo de estabilización (95% del 
nuevo valor) 
Tensión: 300 μS (R), 750 μS (1 uF); intensidad: 600 μS (1 mH), 2 ms (10 mH) 
Impedancia de carga Tensión: ≥ 1000 Ω; intensidad: ≤ 600 Ω 
Reacción al cambiar de RUN a 
STOP 
Último valor o valor sustitutivo (valor predeterminado: 0) 
Aislamiento (campo a lógica) Ninguna 
Longitud de cable (metros) 100 metros, trenzado y apantallado 
Diagnóstico 
Rebase por exceso/defecto Sí Sí Sí1 
Cortocircuito a tierra (sólo en modo 
de tensión) 
Sí Sí Sí en las salidas 
Rotura de hilo (sólo en modo de 
intensidad) 
Sí Sí Sí en las salidas 
24 V DC, baja tensión Sí Sí Sí 
1 Si se aplica una tensión superior a +30 V DC o inferior a -15 V DC a la entrada, el valor resultante se desconocerá y es 
posible que no se active el rebase por exceso o por defecto correspondiente. 
Tiempos de respuesta de las entradas analógicas  
 
Respuesta de paso de los módulos analógicos SM (en ms) 
0V a 10V medido a 95% 
Frecuencia de rechazo Selección de alisamiento 
400 Hz 60 Hz 50 Hz 10 Hz 
Ninguno 4 18 22 100 
Débil 9 52 63 320 
Medio 32 203 241 1200 
Fuerte 61 400 483 2410 
Frecuencia de muestreo 
 4 canales 
 8 canales 
 
 0.625 
 1.25 
 
 4.17 
 4.17 
 
 5 
 5 
 
 25 
 25 
 
Datos técnicos 
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Respuesta de paso de entradas analógicas de la CPU (en ms) 
0V a 10V medido a 95% 
Frecuencia de rechazo Selección de alisamiento 
60 Hz 50 Hz 10 Hz 
Ninguno 63 65 130 
Débil 84 93 340 
Medio 221 258 1210 
Fuerte 424 499 2410 
Frecuencia de muestreo 4.17 5 25 
Representación de entradas analógicas para tensión 
Sistema Rango de medida de tensión 
Decimal Hexadecimal ±10 V ±5 V ±2,5 V 0 a 10 V 
32767 7FFF 11,851 V 5,926 V 2,963 V 11,851V 
32512 7F00 
Rebase por 
exceso 
Rebase por 
exceso 
32511 7EFF 11,759 V 5,879 V 2,940 V 11,759 V 
27649 6C01 
Rango de 
sobreimpulso 
Rango de 
sobreimpulso 
27648 6C00 10 V 5 V 2,5 V 10 V 
20736 5100 7,5 V 3,75 V 1,875 V 7,5 V 
1 1 361,7 μV 180,8 μV 90,4 μV 361,7 μV 
0 0 0 V 0 V 0 V 0 V 
Rango nominal 
-1 FFFF 
-20736 AF00 -7,5 V -3,75 V -1,875 V
-27648 9400 -10 V -5 V -2,5 V
Rango nominal 
-27649 93FF 
-32512 8100 -11,759 V -5,879 V -2,940 V
Rango de 
subimpulso 
-32513 80FF 
-32768 8000 -11,851 V -5,926 V -2,963 V
Rebase por 
defecto 
Los valores 
negativos no 
se soportan 
Representación de entradas analógicas para intensidad 
Sistema Rango de medida de intensidad 
Decimal Hexadecimal 0 mA a 20 mA 
32767 7FFF 23,70 mA 
32512 7F00 
Rebase por exceso 
32511 7EFF 23,52 mA 
27649 6C01 
Rango de sobreimpulso 
27648 6C00 20 mA 
20736 5100 15 mA 
1 1 723,4 nA 
Rango nominal 
Datos técnicos  
A.4 Módulos de señales analógicos (SMs) 
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Sistema Rango de medida de intensidad 
Decimal Hexadecimal 0 mA a 20 mA  
0 0 0 mA 
-1 FFFF  
-4864 ED00 -3,52 mA 
Rango de subimpulso 
-4865 ECFF  
-32768 8000  
Rebase por defecto 
Representación de salidas analógicas para tensión 
 
Sistema Rango de salida de tensión 
Decimal Hexadecimal ± 10 V  
32767 7FFF V. nota 1 
32512 7F00 V. nota 1 
Rebase por exceso 
32511 7EFF 11,76 V 
27649 6C01  
Rango de sobreimpulso 
27648 6C00 10 V 
20736 5100 7,5 V 
1 1 361,7 μ V 
0 0 0 V 
-1 FFFF -361,7 μ V 
Rango nominal 
-20736 AF00 -7,5 V  
-27648 9400 -10 V  
-27649 93FF  
-32512 8100 -11,76 V 
Rango de subimpulso 
-32513 80FF V. nota 1 
-32768 8000 V. nota 1 
Rebase por defecto 
1 . En una condición de rebase por exceso o por defecto, la reacción de las salidas analógicas 
corresponderá a las propiedades ajustadas en la configuración de dispositivos para el módulo de 
señales analógico. En el parámetro "Reacción a STOP de la CPU", seleccione: "Aplicar valor 
sustitutivo" o "Mantener último valor". 
Representación de salidas analógicas para intensidad  
 
Sistema Rango de salida de intensidad 
Decimal Hexadecimal ± 20 mA  
32767 7FFF V. nota 1 
32512 7F00 V. nota 1 
Rebase por exceso 
32511 7EFF 23,52 mA 
27649 6C01  
Rango de sobreimpulso 
27648 6C00 20 mA 
20736 5100 15 mA 
1 1 723,4 nA 
Rango nominal 
Datos técnicos 
A.4 Módulos de señales analógicos (SMs) 
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Sistema Rango de salida de intensidad 
Decimal Hexadecimal ± 20 mA 
0 0 0 mA 
-1 FFFF 
-32512 8100 
Rango de subimpulso 
-32513 80FF V. nota 1
-32768 8000 V. nota 1
Rebase por defecto 
1. En una condición de rebase por exceso o por defecto, la reacción de las salidas analógicas
corresponderá a las propiedades ajustadas en la configuración de dispositivos para el módulo de
señales analógico. En el parámetro "Reacción a STOP de la CPU", seleccione: "Aplicar valor
sustitutivo" o "Mantener último valor".
Diagramas de cableado 
SM 1231 AI 4 x 13 bit SM 1231 AI 8 x 13 bit 
6ES7 231-4HD30-0XB0 
6ES7 231-4HF30-0XB0 
Datos técnicos  
A.4 Módulos de señales analógicos (SMs) 
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SM 1232 AQ 2 x 14 bit SM 1232 AQ 4 x 14 bit 
 
 
 
6ES7 232-4HB30-0XB0  
6ES7 232-4HD30-0XB0 
 
 
SM 1234 AI 4 x 13 bit / AQ 2 x 14 bit  
 
6ES7 234-4HE30-0XB0 
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Calcular la corriente necesaria B
La CPU incorpora una fuente de alimentación interna capaz de abastecer la CPU, los 
módulos de ampliación y otros consumidores de 24 V DC.  
Hay tres tipos de módulos de ampliación, a saber: 
● Los módulos de señales (SM) se montan a la derecha de la CPU. Toda CPU permite
conectar un número máximo posible de módulos de señales, sin considerar la corriente
disponible.
– La CPU 1214 permite conectar 8 módulos de señales
– La CPU 1212 permite conectar 2 módulos de señales
– La CPU 1211 no permite conectar módulos de señales
● Los módulos de comunicación (CM) se montan a la izquierda de la CPU. Se permiten
como máximo 3 módulos de comunicación para cualquier CPU, sin considerar la
corriente disponible.
● Las Signal Boards (SB) se montan en el lado superior de la CPU. Se permite como
máximo 1 Signal Board para cualquier CPU.
Utilice la información siguiente como guía para determinar cuánta energía (o corriente) 
puede suministrar la CPU a la configuración.  
Toda CPU suministra alimentación tanto de 5 V DC como de 24 V DC: 
● La CPU suministra 5 V DC a los módulos de ampliación cuando son conectados. Si el
consumo de 5 V DC de los módulos de ampliación excede la corriente que ofrece la
CPU, habrá que desconectar tantos módulos de ampliación como sea necesario para no
excederla.
● Toda CPU incorpora una fuente de alimentación de sensores de 24 V DC que puede
suministrar 24 V DC a las entradas locales, o bien a las bobinas de relé de los módulos
de ampliación. Si el consumo de 24 V DC excede la corriente disponible de la CPU, es
posible agregar una fuente de alimentación externa de 24 V DC para suministrar
24 V DC a los módulos de ampliación. La alimentación de 24 V DC debe conectarse
manualmente a las entradas o bobinas de relé.
ADVERTENCIA 
Si se conecta una fuente de alimentación externa de 24 V DC en paralelo con la fuente 
de alimentación DC de sensores, podría surgir un conflicto entre ambas fuentes, ya que 
cada una intenta establecer su propio nivel de tensión de salida. 
Este conflicto puede reducir la vida útil u ocasionar la avería inmediata de una o ambas 
fuentes de alimentación y, en consecuencia, el funcionamiento imprevisible del sistema 
PLC. El funcionamiento imprevisible puede producir la muerte, lesiones corporales 
graves y/o daños materiales. 
La fuente de alimentación DC de sensores de la CPU y cualquier fuente de 
alimentación externa deben alimentar diferentes puntos. Se permite una conexión 
común de los cables neutros. 
Calcular la corriente necesaria  
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Algunos puertos de entrada de alimentación de 24 V del sistema PLC están interconectados 
y tienen un circuito lógico común que conecta varios bornes M. La fuente de alimentación de 
24V de la CPU, la entrada de alimentación de las bobinas de relé de un SM, o bien una 
fuente de alimentación analógica sin aislamiento galvánico son ejemplos de circuitos 
interconectados si no tienen aislamiento galvánico según las hojas de datos técnicos. Todos 
los bornes M sin aislamiento galvánico deben conectarse al mismo potencial de referencia 
externo. 
 
ADVERTENCIA  
Si los bornes M sin aislamiento galvánico se conectan a diferentes potenciales de 
referencia, circularán corrientes indeseadas que podrían averiar o causar reacciones 
inesperadas en el PLC y los equipos conectados.  
Las averías o reacciones inesperadas podrían producir la muerte, lesiones corporales 
graves y/o daños materiales. 
Asegúrese que todos los bornes M sin aislamiento galvánico de un sistema PLC están 
conectados al mismo potencial de referencia. 
 
Para más información sobre la corriente disponible de las distintas CPUs y el consumo de 
corriente de los módulos de señales, consulte los datos técnicos (Página 319). 
 
 Nota 
Si se excede la corriente disponible de la CPU, es posible que no se pueda conectar el 
número máximo de módulos soportado. 
 
Calcular la corriente necesaria 
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B.2 Ejemplo de cálculo del consumo de corriente 
El ejemplo siguiente muestra el cálculo del consumo de corriente de un PLC que incluye una 
CPU 1214C AC/DC/relé, 3 módulos de señales SM 1223 de 8 entradas DC y 8 salidas de 
relé, así como un módulo de señales SM 1221 de 8 entradas DC. Este ejemplo incluye 46 
entradas y 34 salidas en total.  
Nota 
La CPU ya ha asignado la corriente necesaria para accionar las bobinas de relé internas. 
Por tanto, no es necesario incluir el consumo de corriente de las bobinas de relé internas en 
el cálculo. 
La CPU de este ejemplo suministra suficiente corriente de 5 V DC a los SMs, pero la 
alimentación de sensores no suministra suficiente corriente de 24 V DC a todas las entradas 
y bobinas de relé de ampliación. Las E/S requieren 448 mA, pero la CPU sólo puede 
suministrar 400 mA. Para esta configuración se necesita una fuente de alimentación 
adicional de 48 mA (como mínimo) a 24 V DC para operar todas las entradas y salidas de 
24 V DC. 
Corriente disponible de la CPU 5 V DC 24 V DC 
CPU 1214C AC/DC/relé 1600 mA 400 mA 
Menos 
Consumo del sistema 5 V DC 24 V DC 
CPU 1214C, 14 entradas - 14 * 4 mA = 56 mA 
3 SM 1223, 5 V de corriente 3 * 145 mA = 435 mA - 
1 SM 1221, 5 V de corriente 1 * 105 mA = 105 mA - 
3 SM 1223, 8 entradas c/u - 3 * 8 * 4 mA = 96 mA 
3 SM 1223, 8 salidas de relé c/u - 3 * 8 * 11 mA = 264 mA 
1 SM 1221, 8 entradas - 8 * 4 mA = 32 mA 
Consumo total 540 mA 448 mA 
Igual a 
Balance de corriente 5 V DC 24 V DC 
Balance total de corriente 1060 mA (48 mA) 
Calcular la corriente necesaria  
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B.3 Calcular el consumo de corriente 
Utilice la tabla siguiente para determinar cuánta energía (o corriente) puede suministrar la 
CPU S7-1200 a la configuración en cuestión. En los datos técnicos (Página 319) encontrará 
información sobre la corriente disponible de la CPU y el consumo de los módulos de 
señales.  
 
Corriente disponible de la CPU 5 V DC 24 V DC 
   
Menos 
Consumo del sistema 5 V DC 24 V DC 
   
   
   
   
   
   
Consumo total   
Igual a 
Balance de corriente 5 V DC 24 V DC 
Balance total de corriente   
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RE 23178, edition: 2013-06, Bosch Rexroth AG 
Directional spool valves, direct operated, 
with solenoid actuation
Features
▶ 4/3, 4/2 or 3/2 directional design
▶ High-power solenoid
▶ Porting pattern according to DIN 24340 form A
▶ Porting pattern according to ISO 4401-03-02-0-05 and
NFPA T3.5.1 R2-2002 D03
▶ Wet-pin DC or AC solenoids with detachable coil
▶ Solenoid coil can be rotated by 90°
▶ The coil can be changed without having to open the
pressure-tight chamber
▶ Electrical connection as individual or central connection
▶ Manual override, optional
▶ Spool position monitoring, optional
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▶ Size 6
▶ Component series 6X
▶ Maximum operating pressure 350 bar [5076 psi]
▶ Maximum flow:  80 l/min [21 US gpm] – DC
60 l/min [15.8 US gpm] – AC
RE 23178 
Edition: 2013-06
Replaces: 04.09
H7564
Type WE
2/20 WE | Directional spool valve
Bosch Rexroth AG, RE 23178, edition: 2013-06
Ordering code
AC voltage mains  
(admissible voltage tolerance ±10%)
Nominal voltage of the DC solenoid in case of 
operation with alternating voltage Ordering code
110 V - 50/60 Hz 96 V G96
230 V - 50/60 Hz 205 V G205
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
WE 6 6X / E / *
01 3 main ports 3
4 main ports 4
02 Directional valve WE
03 Size 6 6
04 Symbols e.g. C, E, EA, EB, etc; for the possible version, see page 5
05 Component series 60 to 69 (60 to 69: Unchanged installation and connection dimensions) 6X
06 With spring return no code
Without spring return O
Without spring return with detent OF
07 High-power wet-pin solenoid with detachable coil E
08 Direct voltage 24 V G24
AC voltage 230 V 50/60 Hz W230
AC voltage 120 V or 110 V 50/60 Hz W110
W + voltage
Direct voltage 205 V G205
DC solenoid with rectifier for AC voltage  
(not frequency-related; only available with plug-in connection with cover, see page 17)
W110R
Connection to AC voltage mains via control with rectifier (see table below and page 4) 1) 
For further ordering codes for other voltages and frequencies, see page 8
09 Without manual override no code
With concealed manual override (standard) N9 2)
With manual override N 2)
With lockable manual override "mushroom button" (small) N4 2)
With lockable manual override "mushroom button" (big) N5 2; 3)
With manual override "mushroom button" (big), not lockable N6 2)
With lockable manual override "nut" N7 2)
Electrical connection
10 Individual connection
Without mating connector, with connector according to DIN EN 175301-803 K4 4)
Without mating connector, with connector AMP Junior-Timer C4 4)
Without mating connector, with connector DT 04-2PA (Deutsch plug) K40 4; 7)
Without mating connector, 4-pole with connector M12x1 according to IEC 60947-5-2, integrated interference pro-
tection circuit and status LED
K72L 5)
Without mating connector, 4-pole with connector M12x1 according to IEC 60947-5-2, integrated interference pro-
tection circuit and status LED (no connection pin 1 to pin 2)
K73L 5)
Central connection
Cable entry at the cover, with indicator light DL
Central plug-in connection at the cover, with indicator light (without mating connector); connector according 
to DIN EN 175201-804
DK6L 6)
For further electrical connections, see data sheet 08010
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Ordering code
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
WE 6 6X / E / *
Spool position monitoring
11 Without position switch no code
– Inductive position switch type QM
Monitored spool position "a" QMAG24
Monitored spool position "b" QMBG24
Monitored rest position QM0G24
– Inductive position switch type QR
Monitored rest position QR0G24S
Monitored spool position "a" and "b" QRABG24E
– Inductive position switch type QL
Monitored spool position "a" QLAG24
Monitored spool position "b" QLBG24
– Inductive proximity sensor type QS
Monitored spool position "a" QSAG24W
Monitored spool position "b" QSBG24W
Monitored spool position "0" QS0G24W
Monitored spool position "0" and "a" QS0AG24W
Monitored spool position "0" and "b" QS0BG24W
Monitored spool position "a" and "b" QSABG24W
For more information, see data sheet 24830
12 Without throttle insert no code
With throttle insert see table:
Port Throttle Ø in mm [inch]
0.8 [0.031] 1.0 [0.039] 1.2 [0.047]
P = B08 = B10 = B12
A = H08 = H10 = H12
B = R08 = R10 = R12
A and B = N08 = N10 = N12
T = X08 = X10 = X12
Use with flows which exceed the performance limit of the valve (see page 6).
Clamping length 
13 42 mm [1.65 inch] (standard) no code
22 mm [0.87 inch] Z
Seal material
14 NBR seals no code
FKM seals V
Attention: Observe compatibility of seals with hydraulic fluid used! (Other seals upon request)
15 Without locating hole no code
With locating hole /60 8)
With locating hole and locking pin ISO 8752-3x8-St /62
16 Further details in the plain text
Preferred types and standard units are contained in 
the EPS (standard price list).
Explanation of the footnotes see page 4.
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Ordering code
1) Only for version "individual connection"
2) The manual override cannot be allocated a safety function. The 
manual override units may only be used up to a tank pressure 
of 50 bar.
3) With tank pressures above 50 bar, it cannot be guaranteed that 
the valve remains in the position switched by the 
manual override “N5”.
4) Mating connectors, separate order, see below and data 
sheet 08006
5) Only version "G24", see data sheet 08010
6) Mating connector, separate order, material no. R900005538
7)  Only possible in connection with the symbols G, J, D and E as 
well a reduced performance limit.
8) Locking pin ISO 8752-3x8-St, material no. R900005694 
(separate order)
Mating connectors according to DIN EN 175301-803
For details and more mating 
connectors, see data 
sheet 08006
Port
Va
lv
e 
si
de
Color
Material number
Without  
circuitry
With  
indicator light 
12 … 240 V
With  
indicator light and 
rectifier 
12 … 240 V
With  
rectifier 
12 … 240 V
With  
indicator light and 
Zener diode sup-
pression circuit 
24 V
M16 x 1.5
a Gray R901017010 – – – –
b Black R901017011 – – – –
a/b Black – R901017022 R901017029 R901017025 R901017026
1/2" NPT 
(Pg 16)
a Red/
brown
R900004823 – – – –
b Black R900011039 – – – –
a/b Black – R900057453 R900057455 R900842566 –
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1) Example:  
Symbol E with spool position "a", ordering code ..EA..
2) Symbol E1-: P – A/B pre-opening,  
Caution in conjunction with differential cylinders due to 
pressure intensification!
Symbols
  Notices!
Representation according to DIN ISO 1219-1.
Hydraulic interim positions are shown by dashes.
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Type 4WE 6 E6X/...E...
Directional valves of type WE are solenoid operated direc-
tional spool valves. They control the start, stop and direc-
tion of a flow.
The directional valves basically consist of the housing (1), 
one or two electronic solenoids (2), the control spool (3), 
and one or two return springs (4).
In the de-energized condition, the control spool (3) is held 
in the central position or in the initial position by the 
return springs (4) (except for impulse spools). The control 
spool (3) is actuated by wet-pin electronic solenoids (2).
To ensure proper functioning, care must be taken that 
the pressure chamber of the electronic solenoid is filled 
with oil.
The force of the electronic solenoid (2) acts via the 
plunger (5) on the control spool (3) and pushes the latter 
from its rest position to the required end position. This 
enables the necessary direction of flow from P to A and 
B to T or P to B and A to T.
When the electronic solenoid (2) is de-energized, the 
return spring (4) pushes the control spool (3) back to its 
rest position.
An optional manual override (6) allows the control 
spool (3) to be moved without solenoid energization.
Without spring return "O" (only possible with symbols A, 
C and D)
This version is a directional valve with 2 spool positions 
and 2 electronic solenoids without detent. The valve 
without spring return at the control spool (3) has no 
defined basic position in the de-energized condition.
Without spring return with "OF" detent (only possible 
with symbols A, C and D)
This version is a directional valve with 2 spool positions 
and 2 electronic solenoids with detent. The detents are 
used to fix the control spool (3) in the relevant spool 
position. During operation, continuous application of 
current to the electronic solenoid can thus be omitted 
which contributes to energy-efficient operation.
  Notices!
Pressure peaks in the tank line to two or several valves 
can result in unintended control spool movements in 
the case of valves with detent! We therefore recom-
mend that separate return lines be provided or a check 
valve installed in the tank line.
Due to the design principle, internal leakage is inherent 
to the valves, which may increase over the life cycle.
Function, section
Throttle insert
The use of the throttle insert is required when, due to 
prevailing operating conditions, flows occur during the 
switching processes which exceed the performance limit 
of the valve.
Directional spool valve | WE  7/20
RE 23178, edition: 2013-06, Bosch Rexroth AG 
Technical data  
(for applications outside these parameters, please consult us!)
1) The cleanliness classes specified for the components must be
adhered to in hydraulic systems. Effective filtration prevents faults
and at the same time increases the life cycle of the components.
For maintenance requirements of the hydraulic fluid and contami-
nation limit values, see data sheet 07300.
For the selection of the filters, see www.boschrexroth.com/filter.
hydraulic
Maximum operating pressure – Ports A, B, P bar [psi] 350 [5076]
– Port T bar [psi] 210 [3050] (DC); 160 [2320] (AC)
With symbols A and B, port T must be used as leakage oil connection.
Maximum flow l/min [US gpm] 80 [21] (DC); 60 [15.8] (AC)
Flow cross-section 
(spool position 0)
– Symbol Q mm2 Approx. 6% of nominal cross-section
– Symbol W mm2 Approx. 3% of nominal cross-section
Hydraulic fluid See table below
Hydraulic fluid temperature range °C [°F] –30 … +80 [–22 … +176] (NBR seals)
–15 … +80 [–4 … +176] (FKM seals)
Viscosity range mm2/s [SUS] 2.8 … 500 [35 … 2320]
Maximum admissible degree of contamination of the hydraulic fluid - 
cleanliness class according to ISO 4406 (c)
Class 20/18/15 1)
general
Weight – Valve with one solenoid kg [lbs] 1.45 [3.2]
– Valve with two solenoids kg [lbs] 1.95 [4.3]
Installation position Any
Ambient temperature range °C [°F] –30 … +50 [–22 … +122] (NBR seals)
–20 … +50 [–4 … +122] (FKM seals)
MTTFd values according to EN ISO 13849 Years 150 (for further details see data sheet 08012)
Hydraulic fluid Classification Suitable sealing materials Standards
Mineral oils HL, HLP, HLPD, HVLP, HVLPD NBR, FKM DIN 51524
Bio-degradable – insoluble in water HETG NBR, FKM VDMA 24568
HEES FKM
– soluble in water HEPG FKM VDMA 24568
Flame-resistant – water-free HFDU, HFDR FKM ISO 12922
– containing water HFC (Fuchs Hydrotherm 46M, 
Petrofer Ultra Safe 620)
NBR ISO 12922
 Important information on hydraulic fluids!
▶ For more information and data on the use of other hydraulic
fluids, refer to data sheet 90220 or contact us!
▶ There may be limitations regarding the technical valve data (tem-
perature, pressure range, life cycle, maintenance intervals, etc.)!
▶ The flash point of the hydraulic fluid used must be 40 K higher
than the maximum solenoid surface temperature.
▶ Flame-resistant – containing water:
 – Maximum pressure difference per control edge 50 bar
 – Pressure pre-loading at the tank port >20% of the pressure
differential, otherwise increased cavitation
 – Life cycle as compared to operation with mineral oil HL, HLP 
50 to 100%
▶ Bio-degradable: When using bio-degradable hydraulic fluids that
are simultaneously zinc-solving, zinc may accumulate in the fluid
(per pole tube 700 mg zinc).
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Technical data  
(for applications outside these parameters, please consult us!)
electric
Voltage type Direct voltage Alternating voltage 50/60 Hz
Available voltages 2)  
(For ordering codes for AC voltage solenoids, see below)
V 12, 24, 96, 205 110, 230
Voltage tolerance (nominal voltage) % ±10
Power consumption W 30 –
Holding power VA – 50
Switch-on power VA – 220
Duty cycle % 100
Switching time according 
to ISO 6403 3) 
– ON ms 25 … 45 10 … 20
– OFF ms 10 … 25 15 … 40
Maximum switching frequency 1/h 15000 7200
Maximum surface temperature of the coil 4) °C [°F] 120 [248] 180 [356]
Protection class accord-
ing to DIN EN 60529
– With connector "K4", "K72L", "K73L" IP 65 (with mating connector mounted and locked)
– With connector "C4" IP 66A (with mating connector mounted and locked)
– With connector "K40" IP 69K (with mating connector mounted and locked)
2) Special voltages available upon request
3) The switching times were determined at a hydraulic fluid tem-
perature of 40 °C [104 °F] and a viscosity of 46 cSt. Deviating 
hydraulic fluid temperatures can result in different switching 
times! Switching times change depending on operating time and 
application conditions.
4) Due to the temperatures occurring at the surfaces of the solenoid 
coils, the standards ISO13732-1 and ISO 4413 need to be 
adhered to! 
The specified surface temperature in AC solenoids is valid for the 
faultless operation. In case of error (e.g. blocking of the control 
spool), the surface temperature may rise to above 180 °C [356 °F]. 
Thus, the system must be checked for possible dangers con-
sidering the flash point (see page 7). 
As fuse protection, circuit breakers (see table on page 19) 
must be used, unless the creation of an ignitable atmosphere can 
be excluded in a different way. Thus, the surface temperature can 
– in case of error – be limited to maximally 220 °C [428 °F]. 
The tripping current must lie within a time interval of 0.6 s 
with 8 to 10 times the nominal power supply. (tripping character-
istics "K").  
The necessary non-tripping current of the fuse must not fall 
below the value I1 (see table on page 19). The maximum 
tripping current of the fuse must not exceed the value I2 
(see table on page 19). 
The temperature dependence of the tripping behavior of the 
circuit breakers has to be considered according to the manufac-
turer's specifications. When establishing the electrical connection, the protective 
earthing conductor (PE ) has to be connected correctly.
 Notices!
 ▶ The actuation of the manual override is only possible up to 
a tank pressure of approx. 50 bar [725 psi]. Avoid damage to 
the bore of the manual override! (Special tool for the 
operation, separate order, material no. R900024943). 
When the manual override is blocked, actuation of the 
opposite solenoid must be ruled out!
 ▶ The simultaneous actuation of 2 solenoids of one valve 
must be ruled out!
  Notice!
AC solenoids can be used for 2 or 3 mains; e.g. solenoid 
type W110 for:  
110 V, 50 Hz; 110 V, 60 Hz; 120 V, 60 Hz
Ordering code Mains 
W110 110 V, 50 Hz 
110 V, 60 Hz 
120 V, 60 Hz
W230 230 V, 50 Hz 
230 V, 60 Hz
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Characteristic curves  
(measured with HLP46, oil = 40 ± 5 °C [104 ± 9 °F])
7 Symbol "R" in spool position B – A
8 Symbol "G" and "T" in central position P – T
9 Symbol "H" in central position P – T 
Symbol Direction of flow
P – A P – B A – T B – T
A; B 5 5 – –
C 3 3 5 3
D; Y 6 6 5 5
E 5 5 3 3
F 3 5 3 3
T 8 8 4 4
H 2 1 2 2
J; Q 3 3 2 3
L 5 5 1 4
M 2 1 5 5
P 5 3 3 3
R 6 6 1 –
V 3 2 3 3
W 3 3 2 2
U 5 5 4 1
G 7 7 4 4
∆p-qV characteristic curves
Flow in l/min [US gpm] →
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1/12Proportional pressure relief valve, 
pilot operated, with on-board elec-
tronics (OBE) and position feedback
Type DBEBE10Z
Nominal size 10
Unit series 1X
Maximum working pressure A, B, X 315 bar, Y 2 bar
Maximum flow rate Qnom 120 l/min
RE 29163/07.05
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Features
–  Pilot operated valves with position feedback and on-board 
electronics for limiting system pressure (pilot oil internal only)
–  Adjustable through the position of the armature against the 
compression spring
–  With position control, minimal hysteresis < 1 %, rapid 
response times, see Technical Data
–  Pressure limitation to a safe level even with faulty electronics 
(solenoid current I > Imax)
–  For subplate attachment, mounting hole configuration to 
ISO 5781-AG-06-2-A
Subplates as per catalog sheet RE 45055
(order separately)
–  Plug-in connector to DIN 43563-AM6, see catalog sheet 
RE 08008 (order separately)
–  Data for the on-board trigger electronics
Complies with CE, EMC directives EN 61000-6-2: 2002-08 
and EN 61000-6-3: 2002-08
• UB = 24 Vnom DC
• Electrical connection 6P+PE
• Signal actuation
 – Standard 0...+10 V (A1)
 – Version 4...20 mA (F1)
• Valve curve calibrated at the factory
DE
X BY
A
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Ordering data
Proportional pressure relief 
valve with inductive position 
transducer on the cone
With on-board electronics = E
Nominal size = 10
Mounting hole configuration to  = Z
ISO 5781-AG-06-2-A
Unit series 10 to 19 = 1X
(10 to 19: installation and connection 
dimensions unchanged)
Max. pressure stage
up to 180 bar = 180
up to 315 bar = 315
Relief port X
Pilot oil port Y = XY
* Variant “F1” (4...20 mA version) available on request
Further information in 
plain text
M = NBR seals, suitable 
for mineral oils (HL, HLP) 
to DIN 51524 
Interface for trigger 
electronics*
A1 = Setpoint input 0...+10 V
K31 = Electrical connection
without plug-in connector, 
with unit plug to DIN 43563-AM6
Order plug-in connector separately
G24 = Voltage supply of 
trigger electronics 
24 V DC
DBEB E 10 Z 1X XY G24 K31 A1 M *
Preferred types
Type....A1 (0... +10 V) Material Number
DBEBE10Z–1X/180XYG24K31A1M 0 811 402 115
DBEBE10Z–1X/315XYG24K31A1M 0 811 402 116
Symbol
For on-board electronics
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Function, sectional diagram
General
Type DBEBE10Z proportional pressure relief valves are pilot 
operated and are used to limit system pressure.
They are actuated by means of a position-controlled propor-
tional solenoid with on-board electronics.
The valve body contains a logic element (poppet valve) of the 
“normally closed” type. This is pilot operated and is in conical 
seat design.
Basic principle
To adjust the system pressure, a setpoint is set in the trigger 
electronics. Based on this setpoint, the electronics control the 
position-controlled solenoid.
The proportional solenoid maintains its position against 
a spring force, which is proportionate to the system pressure.
The pilot stage is supplied with pilot oil at a flow rate of 
< 0.8 l/min through a bore. The “pmax” pressure stage is deter-
mined by the cone and seating bore configuration.
Pressure limitation for maximum safety
If a fault occurs in the electronics, so that the solenoid current 
(Imax) would exceed its specified level in an uncontrolled 
manner, the pressure cannot rise above the level determined 
by the maximum spring force.
Testing and service equipment
Test box type VT-PE-TB3, see RE 30065
Measuring adapter 6P+PE type VT-PA-2, see RE 30068
Proportional solenoid 
with position transducer
Poppet valve cartridge
Accessories
Type Material Number
(4 x) f ISO 4762-M10x80-10.9 Cheese-head bolts 2 910 151 309
* Plug-in connectors 6P+PE, 
see also RE 08008
KS 1 834 482 022
KS 1 834 482 026
MS 1 834 482 023
MS 1 834 482 024
KS 90° 1 834 484 252
EN 61000-6-2: 2002-08
EN 61000-6-3: 2002-08
Pilot valve
Alternative
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Technical data
General
Construction Pilot stage Poppet valve
Main stage Pressure relief valve
Valve cartridge Poppet valve, normally closed, with pilot oil bore
Actuation Proportional solenoid with position control and OBE
Connection type Subplate, mounting hole configuration NG10 (ISO 5781-AG-06-2-A)
Mounting position Optional
Ambient temperature range °C –20...+50
Weight kg 7.8
Vibration resistance, test condition Max. 25 g, shaken in 3 dimensions (24 h)
Hydraulic (measured with HLP 46, oil = 40 °C ±5 °C)
Pressure fluid Hydraulic oil to DIN 51524...535, other fluids after prior consultation 
Viscosity range,       recommended mm2/s 20...100
max. permitted mm2/s 10...800
Pressure fluid temperature range °C –20...+70
Maximum permitted degree of 
contamination of pressure fluid
Purity class to ISO 4406 (c)
Class 18/16/13 1)
Direction of flow See symbol
Max. set pressure (at Qmin = 1 l/min) bar 180 315
Minimum pressure (at Qmin = 1 l/min) bar 6 8
Max. mechanical pressure limitation  bar
level, e.g. when solenoid current I  Imax
< 190 < 325
Max. working pressure  bar Port A, B: 315 
Port Y:  2 external pilot oil drain 
Port X: 315 relief port
Internal pilot oil flow l/min  0.8
Max. flow l/min 120 for Qmax, see Characteristic Curves
Static/Dynamic 
Hysteresis %  1
Manufacturing tolerance for pmax %  ±5, see Characteristic Curves
Response time 100 % signal change ms  80 dependent on dead volume or system volume
Thermal drift < 1 % at ∆T = 40 °C
Conformity  EN 61000-6-2: 2002-08
 EN 61000-6-3: 2002-08
1)  The purity classes stated for the components must be complied with in hydraulic systems.
Effective filtration prevents problems and also extends the service life of components.
For a selection of filters, see catalog sheets RE 50070, RE 50076 and RE 50081.
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Technical data
Electrical, trigger electronics integrated in valve
Cyclic duration factor % 100 %
Degree of protection IP 65 to DIN 40050 and IEC 14434/5
Connection Plug-in connector 6P+PE, DIN 43563
Supply voltage
Terminal A:
Terminal B: 0 V 
24 V DCnom
Min. 21 V DC/max. 40 V DC
Ripple max. 2 V DC
Power consumption Solenoid  45 mm = 40 VA max.
External fuse 2.5 AF
Input, “standard” version A1
Terminal D: UE
Terminal E:
Differential amplifier, Ri = 100 kΩ
0...+10 V
0 V
Input, “mA signal” version F1*
Terminal D: ID–E
Terminal E: ID–E
Burden, Rsh = 200 Ω
4...20 mA
Current loop ID–E feedback
Max. voltage to differential inputs 
over 0 V
D  B
E  B } max. 18 V DC
Test signal, “standard” version A1
Terminal F: UTest
Terminal C:
LVDT
0...+10 V
Reference 0 V
Test signal, “mA signal” version F1*
Terminal F: IF–C
Terminal C: IF–C
LVDT signal 4...20 mA at external load 200...500 Ω max.
4...20 mA output
Current loop IF–C feedback
Safety earth conductor and shield See pin assignment (installation in conformity with CE)
Recommended cable See pin assignment
up to 20 m     7 x 0.75 mm2
up to 40 m     7 x 1 mm2
Calibration Calibrated at the factory, see valve curve
* Variant “F1” (4...20 mA version) available on request
Version A1:
Standard
*  Version F1:
mA signal
Supply 24V =
Signal: 0…+10V
LVDT Signal: 0…+10V
(Ri = 100kΩ)
 

A
X BY
Supply 24V =
Signal: 4…20mA
LVDT Signal: 4…20mA
(Bürde: 200Ω)
 

A
X BY
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Connection
For electrical data, see page 5 and 
Operating Instructions 1 819 929 083
Technical notes for the cable
Version: – Multi-wire cable
– Extra-finely stranded wire
to VDE 0295, Class 6
– Safety earth conductor, green/yellow
– Cu braided shield
Type: – e. g. Ölflex-FD 855 CP
(from Lappkabel company)
No. of wires: – Determined by type of valve, 
plug type and signal assignment
Cable Ø: – 0.75 mm2 up to 20 m long
– 1.0 mm2 up to 40 m long
Outside Ø: – 9.4...11.8 mm – Pg11
– 12.7...13.5 mm – Pg16
Important
Power supply 24 V DC nom.,
if voltage drops below 18 V DC, rapid shutdown 
resembling “Enable OFF” takes place internally.
In addition, with the “mA signal” version:
ID–E  3 mA – valve is active
ID–E  2 mA – valve is deactivated.
Electrical signals emitted via the trigger electronics 
(e.g. actual values) must not be used to shut down 
safety-relevant machine functions!
(See also European Standard, “Technical Safety 
Requirements for Fluid-Powered Systems and 
Components – Hydraulics”, EN 982.
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On-board trigger electronics
Circuit diagram/pin assignment
Version A1: UD–E 0...+10 V
Pin assignment
Version A1: UD–E 0...+10 V
(Ri = 100 kΩ)
Supply UB
Supply zero
Ref. zero *
Setpoint 0...+10 V
Actual value 0...+10 V
Safety earth conductor 
Shield
*  Do not connect 
to supply zero!
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On-board trigger electronics
Circuit diagram/pin assignment
Version F1: ID–E 4...20 mA
Pin assignment 6P+PE
Version F1: ID–E 4...20 mA
(Rsh = 200 kΩ)
DC
mA
Diff.
amp.
PID
OBE
Rsh
200Ω
4…20mA
Logic
+UB
+UB
+
-
+15 V
-15 V
DC
S
U
V
A
2.5 AF +24 V= Supply
Safety earth conductor
Shield
Supply zero
Loop IF–C
 ID–E   4...20 mA
 Test IF–C   (4...20 mA)
0 V
B
C
D
E
F
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Characteristic curves (measured with HLP 46, oil = 40 °C ±5 °C)
Pressure in port A as a function of the setpoint
* Factory setting at Q = 1 l/min
±5 % manufacturing tolerance
1) Version: UD–E = 0...+10 V
2) Version: ID–E = 4...20 mA
UD-E 1)
[V]
ID-E 2)
[mA]4,0 7,2 10,4 13,6 16,8 20
Pressure in port A as a function 
of the main stage nominal flow rate
 p = f (Q)
DBEBE10Z    RE 29163/07.05
Unit dimensions (nominal dimensions in mm)
Required surface quality 
of mating component
Mounting hole configuration: NG10 (ISO 5781-AG-06-2-A)
For subplates see catalog sheet RE 45055
1) Deviates from standard
2) Thread depth:
Ferrous metal 1.5 x Ø*
Non-ferrous 2 x Ø
* NG10 min.10.5 mm
X
Y
A B X Y G F1 F2 F3 F4
27.2 35.8 21.4 21.4 31.8 0 42.9 42.9 20
33.35 33.35 58.7 27,9 66.7 0 20 66.7 66.7
14.7 14.7 24.8 24,8 27.5 M10 2) M10 2) M10 2) M10 2)
Not included in scope of delivery
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1/4Pressure transducer 
for hydraulic applications
Type HM 20
Component series 1X
CE, UL
RE 30270/01.12
Replaces: 09.11
Table of contents
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Features
– Measuring pressures in hydraulic systems
– Conversion of the measured pressure into a standardized 
electric analog signal 
– Sensor with thick-film measuring cell
– Components that are in contact with the media are of stain-
less steel
– Operational reliability due to high bursting pressure, reverse 
polarity, overvoltage and short-circuit protection
– Compact design
– Very good temperature behavior
– Accuracy class 0.5
– 4-pin M12 connector at the housing
– Hydraulic port G1/4A
– Protection class IP65/IP67
– UL approval for the US and Canadian market
H7879
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Ordering code
Pressure transducer
Component series 10 to 19 = 1X
(10 to 19: Identical technical data and pinout)
Pressure measuring ranges
up to 100 bar = 100
up to 250 bar = 250
up to 400 bar = 400
K35 = Connector, 4-pin, M12x1
C = Current output 4 to 20 mA
H = Voltage output 0.1 to 10 V
HM 20 1X K35
Cable sets or mating connectors are not in-
cluded in the scope of delivery; please or-
der separately 
Accessories: Cable sets and mating connectors
Technical data Unit dimensions (in mm) Denomination Material no.
general
 
4PM12 (L = 2 m) R900773031
Current carrying capacity 4 A 4PM12 (L = 5 m) R900779498
Temperature range –25 ... 85 °C
Protection class IP 67 
according to 
EN 60529
Cable sets, shielded
Cable diameter 5.9 mm
Jacket material PUR-OB
Line cross-section 4 x 0.34 mm2
 


4PM12 (L = 2 m) R900779504
Mating connectors 4PM12 (L = 5 m) R900779503
Cable diameter 4 to 6 mm
Line cross-section 4 x 0.75 mm2
Type of connection Screw 
connection
Connection diagram 
cable set
Socket con-
tacts, viewed 
to socket side

	 4PE11508 R900773042
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 4PE11509 R900779509
Replacement seal ring
Denomination Material no.
Seal ring NBR R900012467
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Input variables
Operating voltage 
Residual ripple
USUPP
16 to 36 VDC 
2.5 V (40 to 400 Hz)
Current consumption Imax 6 mA (with voltage output)
Measurement range pN [bar] 100 250 400
Overload protection pmax [bar] 200 500 800
Bursting pressure p [bar] 800 1000 1600
Output variables
Output signal and admissible load RA ISig 4 to 20 mA, two-wire,RA = (US – 8.5 V) / 0.02 A with RA in Ω and US in V
USig 0.1 to 10 V, three-wire, RA > 20 kΩ
Resolution 11 bit
Accuracy < 0,5 %  Related to the complete measurement range, 
including non-linearity, hysteresis, zero point and 
end value deviation (corresponds to the measuring 
deviation according to IEC 61298-2)
Temperature coefficient (TK) in the nominal 
temperature range for zero point and range < 0.1 % / 10 K 1)
Hysteresis < 0.15 % 1)
Non-repeatability < 0.10 % 1)
Setting time (10 to 90 %) t < 1 ms
Long-term drift (1 year) with reference conditions < 0.1 % 1)
Environmental conditions
Nominal temperature range ϑ –20 ... +80 °C
Limit temperature range ϑ –40 ... +85 °C
Storage temperature range ϑ –40 ... +100 °C
Hydraulic fluid temperature range ϑ –40 ... +90 °C
Further characteristics
Pressure port G1/4 male thread 
(pressure channel with throttle Ø 0.6 mm), 
seal ring according to DIN 3869
Materials:
– Measuring cell, hydraulic port, housing CrNi steel 1.4404
– Throttle CrNi steel 1.4305
– Seal NBR
Hydraulic fluids HL, HLP, HFC, other media upon request
Tightening torque MA 20 to 25 Nm
Electrical connection 4-pin M12 connector at the housing 2)
Protection class according to EN 60529 IP65/IP67 with mating connector correctly mounted and 
locked
Weight m 0.07 kg
Service life 40 million load cycles or 40000 h
Shock resistance, mechanical 15 g according to IEC 60068-2-27
Vibration resistance in case of resonance 10 g according to IEC 60068-2-6
Electromagnetic compatibility (EMC) DIN EN 61326-2-3
Technical data
1) Related to the complete measurement range 2) Recommendation:
Use of shielded connection cable, see cable set on page 2
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Bosch Rexroth AG
Hydraulics
Zum Eisengießer 1
97816 Lohr am Main, Germany
Phone +49 (0) 93 52 / 18-0
Fax +49 (0) 93 52 / 18-23 58
documentation@boschrexroth.de
www.boschrexroth.de
© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It 
may not be reproduced or given to third parties without its consent.
The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not 
release the user from the obligation of own judgment and verification. It 
must be remembered that our products are subject to a natural process 
of wear and aging.
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Unit dimensions (dimensions in mm)
1 Pressure port G1/4 male thread
2 Seal ring 
3 4-pin M12 connector
Electrical connection
4-pin M12 connector, view to connection side
Voltage Current (two-wire system)
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Values for US, RA and USig see page 3




 





Values for US, RA and ISig see page 3
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Flowmeter Catalog
version eight
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 OM SERIES Oval Gear Meters
OM SERIES 
OVAL GEAR 
METERS
OM Series Oval Gear Meters are 
designed for low flow and high 
accuracy. OM Series Meters are 
great for viscous fluids. Units are 
available with pulse output from 
either a Reed Switch or Hall Effect 
Sensor. Electronics choices for the 
OM Series Meters are covered in 
the Electronic Choices Section.
OM SERIES
 48  gpimeters.net
1) Select Your OM Meter
2) Select Your Sensor
Pulse Meter Mechanical Meter
Reed Switch Quadrature Pulse
Bi-directional Flow
Hall Effect
Requires Dedicated Power Source
3) Select Your Electronics Choice
GA
4-20 mA Output Without Display
(Remote)
RT12 EB10 RT40 E018 / E110 F018
GG
Display With Pulse Output
(Remote)
GX
Display 4-20 mA Output
(Remote)
4) Need a Strainer?
Oval Gear Meters work best with clean fluid, free of debris.
GPI carries Y Strainers to fit all models of Oval Gear Meters. These strainers range from 1/4 in. to 2 
in. models. All sizes are 316 Stainless Steel and come complete with blow-off and plug.  See page 79 
for strainer specifications.
For further details and selections see the Electronics Section.
OM Meters come in a variety of sizes and materials.
Pulse Output
Combo
Reed Switch / Hall Effect
(Standard)
OM SERIES BUILD-YOUR-OWN OM Series Meter
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METER NUMBER REFERENCE OM SERIES
SIZE
OM004 =  1/8 in.  ( 4mm )  0.13-9.5 GPH 0.5-36 L/hr
OM006 =  1/4 in.  ( 6mm ) 0.5-27 GPH 2-100 L/hr
OM008 =  3/8 in.  ( 8mm )  4-145 GPH 15-550 L/hr
OM008 =  1/4 in. high pressure  ( 6 mm ) 4-145 GPH 15-550 L/hr
OM015 =  1/2 in.  ( 15mm )  0.26-10.6 GPM 1-40 L/min
OM025 =  1 in.  ( 25mm )  2.6-40 GPM 10-150 L/min
OM040 =  1-1/2 in.  ( 40mm )  4-66 GPM 15-250 L/min
OM050 =  2 in.  ( 50mm )  8-120 GPM 30-450 L/min
OM080 =  3 in. ( 80mm )  10-200 GPM 35-750 L/min
OM080E =  3 in. ( 80mm )  13-260 GPM 50-1000 L/min
OM100 =  4 in.  ( 100mm )  20-400 GPM 75-1500 L/min
BODY  MATERIAL
A = Aluminum
E = Extended flow aluminum version
P = PPS ( 73 PSI / 5 Bar)
M = Intermediate pressure aluminum meter ( 2000 PSI [138 Bar] max.) (OM025 only)
S = 316L Stainless Steel
N = Intermediate press. 316L SS meters (OM004N-025N = 1450 PSI [100 bar] , OM040N-050N = 725 PSI [50 bar])
H = High Pressure 316SS (OM004H-040H = 5800 PSI [400 bar] max. OM050H = 4350 PSI [300 bar])
ROTOR MATERIAL
0 = PPS - PTFE filled (Polyphenylene Sulfide)
1 = Keishi cutting of PPS rotors (for high viscosity liquids)
5 = Stainless steel (standard on OM004 & OM006, optional on other sizes)
7 = Keishi cutting of stainless steel rotors (for high viscosity liquids)
BEARING TYPE
0 = No Bearing - PPS rotor option only
1 = Carbon Ceramic (standard with stainless steel rotors) 
O-RING MATERIAL
1 = FKM (Viton™) (standard for Alum.)  -5º F minimum (-15º C)
2 = EPR (Ethylene Propylene Rubber) - for ketones only
3 = PTFE encapsulated FKM (Viton™) - (standard for SS)
4 = Buna-N (Nitrile), -40º F minimum (-40º C)
MAXIMUM TEMPERATURE LIMIT
2 = 250º F (120º C) max. (reduced to 80º C when fitted with integral instruments) 
3 = 300º F (150º C) max. (Hall Effect output only, not available with HP meters) 
5 = 250º F (120º C) max. (includes integral cooling fin) 
8 = 176º F (80º C) max. (applies to Mech. Reg., OM025P & OM008 with PPS rotors)
Continued on next page.
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METER NUMBER REFERENCEOM SERIES OM004, OM006 & OM008 Oval Gear Meter
PROCESS CONNECTIONS
1 = BSPP ( G ) female threaded
2 = NPT female threaded
3 = Sanitary Fittings (Sanitary Fittings are 1/2" larger than the meter size)
4 = ANSI-150 RF flanged
5 = ANSI-300 RF flanged
6 = PN16 DIN flanged
CABLE ENTRIES
0 = 3-6mm cable gland or no cable entry [Exclusive to B2 & B3 options (OM004 to OM008 and mechanical display models only)]
1 = M20 x 1.5 mm
2 = 1/2" NPT (OM004-OM008) 1/2" NPT Adaptor used for other sizes
INTEGRAL OPTIONS
___  = Combination Reed Switch and Hall Effect Sensor
G5  = [GG 500] Rate / Total Display with pulse out and optional Ex. Power  
 [Local Display w/ Pulse (60°C)]
G6  = [GX 500] Rate / Total Display w/ 4-20mA out [Local Display w/ 4-20mA (60°C)]
G7  = [GA 500] Loop powered 4-20mA analog output [Local 4-20mA (60°C)]
RS  = Reed Switch only - to suit Intrinsically safe installations
E1  = Explosionproof Exd IIB T4/T6 (aluminum & stainless meters) [IECEx & ATEX approved] [120° C]
E2  = Explosionproof Exd I/IIB T4/T6 (stainless meters only) [IECEx & ATEX mines approved] [120° C]
QP  = Quadrature pulse (2 NPN phased outputs) [not available with high press models]
Q1  = Explosionproof Exd (with quadrature pulse, but not available with high pressure meter)  
 [IECEx & ATEX approved]
HR  = High resolution Hall effect output (Hall Effect only) [OM004:11200ppL], OM006:4200ppL]
H1  = Explosionproof - Exd with HR Hi-res. Hall option [IECEx & ATEX approved]
PF  = Pulsating flow option (Hall effect output only) [for injected combustion engines]
P1  = Explosionproof - Exd with PF pulsating flow option [IECEx & ATEX approved]
B2  = BT11 totaliser with pulse output [with scaleable pulse output]
B3  = Intrinsically safe BT11 with pulse output [IECEx & ATEX approved]
R0  = RT12 rate totaliser with all outputs (Alloy housing) [scaled pulse, alarms, 4-20mA]
R2  = RT12 rate totaliser with all outputs (GRN housing) [scaled pulse, alarms, 4-20mA]
R3  = Intrinsically safe RT12 with all outputs (GRN housing) [IECEx & ATEX approved]
R4  = RT40 rate totaliser with backlit large digit LCD [scaleable pulse output, backlight]
E0  = EB10 batch controller [2 stage DC batcher & totaliser]
M3  = 4-digit Mechanical Totalizer - litres [Resolution depends on size]
M4  = 4-digit Mechanical Totalizer - gallon [Resolution depends on size]
[Consult Factory for Availability with High Pressure Meters]
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SPECIFICATIONS
Model Prefix: OM004 (1/8") OM006 (1/4") OM008 (3/8")
Nominal size (inches):  1/8" (4mm)  1/4" (6mm) 3/8" (8mm)
*Flow range - (GPH): (0.13-9.5) (0.5-27) (4-145)
- (LPH): (0.5 - 36) (2 - 100) (15 - 550)
**Accuracy @ 3cp: ± 1% of reading (accuracy is ± 0.2% of reading with optional RT12 with non-linearity correction)
Repeatability: Typically ± 0.03% of reading 
Temperature range:
-4º F - +250º F (-20º C - +120º C), refer factory for 
lower temperature
Maximum pressure: PSI (bar) Threaded Meter
Aluminium meters: 220 (15)
316 stainless steel: 495 (34)
Intermediate press. SS meter: 1450 (100)
High pressure models: 5800 (400)
Electrical - for pulse meters (see below for optional outputs)
Output pulse resolution: Pulses / gallon (Pulses / litre) - nominal
Reed switch: 10600 (2800) 3975 (1050) 1345 (355)
Hall effect: 10600 (2800) 3975 (1050) 2690 (710)
QP-Quadrature Hall option: 10600 (2800) 3975 (1050) 2690 (710)
PF-Pulsating Flow (Hall Effect): 10600 (2800) 3975 (1050) 675 (178)
HR-High resolution Hall effect: 42400 (11200) 15900 (4200) N/A
Reed switch output: 30Vdc x 200mA max. [maximum thermal shock 
18º F (10º C) / minute]
Hall effect output (NPN): 3 wire open collector, 5-24Vdc max., 20mA max.
Optional outputs: 4-20mA, scaled pulse, quadrature pulse, flow 
alarms or two stage batch control
Physical
Protection class: IP66/67 (NEMA4X), optional Exd I / IIB T4/T6, integral 
ancillaries can be supplied I.S. (intrinsically safe) 
Overall dimensions: Refer Below
Recommended filtration: 200 mesh (75 microns)
 * Maximum flow is to be reduced as viscosity increases, see flow de-rating 
guide. Max. recommanded pressure drop is 100Kpa. (14.5 psi)
 ** QP and PF Options are not available with High Pressure Meters
OM SERIESOM004, OM006 & OM008 Oval Gear Meter
The OM Small Capacity Oval Gear Meters have 
an increased flow range and offers the ability 
to handle a wide range of fluid viscosities with 
exceptional levels of repeatability.
OM Electronic Choices:
Options include electronic LCD totalisers, flowrate totalis-
ers and batch controllers (4-20mA, scaled pulse, alarms and 
batch control) 
• G5 LCD 6-digit reset, cumulative totalizer and flow rate,
pulse output
• G6 LCD 6-digit reset, cumulative totalizer and flow rate
analog (4-20mA) and pulse outputs
• G7 Blind analog (4-20mA) output
• BT11 LCD 5-digit reset, 8-digit cumulative totalizer,
pulse output
• RT12 LCD 6-digit reset, cumulative totalizer and flow rate,
analog and pulse outputs
• RT40 LCD 6-digit reset, cumulative totalizer and flow rate.
Backlit Display, pulse output
• EB LCD 6-digit 2 stage batcher and cumulative totaliser
(Available for remote mounting and with I.S. approvals -
RT12 and BT11 only)
Features and Benefits:
✓ High accuracy and repeatability, direct
volumetric reading.
✓ No requirement for flow conditioning
(straight pipe runs).
✓ Stainless Steel rotors (Optional PPS Rotor for
OM008 meter).
✓ Measures high and low viscosity liquids
✓ Quadrature pulse output option and bi-directional flow
✓ Blind 4-20mA output option
✓ Optional Exd I/IIB approval (ATEX, IECEx)
✓ PF option available for metering pulsating flows
✓ Only two moving parts
OM004 (1/8"), OM006 (1/4") and 
OM008 (3/8") Oval Gear Meters Select Your Body Material:
Aluminum or Stainless Steel
ACCURACY:  ±1.0% OF READING
For complete part number, see  
“Meter Number Reference" for this section.
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GG500, GG510, G5 & 5 SERIES GX500, GX510, G6 & 6 SERIES
GX500/GX510 – SPECIFICATIONS
Features and Benefits:
ACCURACY:  ±0.1% READING
GX500
Remote Mount
GX510 
Local Mount
Display With 4-20 mA Output
The GX500 is a remote mount 4-20 mA 
Output Transmitter with display.
Choose the GX510 when a local mount is 
needed on the G2 series.
Choose the G6 when a local mount is 
needed on the OM series.
Choose the 6 when a local mount is 
needed on the G series.
✓ Provides communication with process control equipment.
✓ Works with G Series, G2 Turbine Meters, OM and DP 
Meters.
✓ 2 Totals (Batch = Resettable, Cumulative = Non-
Resettable); Rate of Flow. Factory calibrated in gallons 
and litres. Field calibratable. Allows user calibration. 
Includes non-volatile totals.
✓ Now available with Lockout feature.
✓ Microprocessor-based electronics have extremely low 
power requirements.
✓ Easy to set 4-20 mA endpoints under actual flow conditions.
✓ A signal conditioner with industry standard current loop 
output.
✓ Easily mounted on pipe or wall.
Accuracy: ± 0.1% of reading
Output Options:
 Primary Output: Loop (4-20 mA or 0-20 mA)
 Minimum: 1.5 mA
 Maximum: 25 mA
Auxiliary Outputs 0-5 V: Single Ended
 Minimum: 0.1 V
 Maximum: 4.9 V
Pulse-Out: 
 Max. “OFF” Voltage: 60 V
 Max. “ON” Current: 200 mA
 Max. “ON” Voltage Drop: < 0.5 V @ 200 mA
Electrical:
 Strain Relief: Hubble PG7
 Strain Relief Thread: Female 1/2-20 UNF-2B
 Cable: Remote:  Belden 9363 (500 Series only)
  Local:  No cable provided
 Cable Length: 20 ft. (6 m) provided (500 Series only)
Power Supply: 2-wire, loop powered
 Voltage Supply (Min.): 8.5 VDC
 Voltage Supply (Max.): 35 VDC
Input Options: Hall Effect, Reed Switch, Open Collector or
  Low Level Sine Wave
Remote Mounting: Pipe or wall
Operating Temperature: +32° F to +140° F (0° C to +60° C)
Frequency Input:
 Low Level Coil (LLC): 0.25 - 1000 Hz
 High Level Low Freq.: 0.25 - 150 Hz
 High Level High Freq.: 0.25 - 1000 Hz
 Optically Isolated HLLF: w/2500 V optical isolation
 Optically Isolated HLHF: w/2500 V optical isolation
Enclosure Rating: NEMA 4X / IP55
Shipping Weight: Remote:  2.0 lbs. (.90 kg)Local:  1.1 lbs. (.5 kg)
Calibratable: K-factor Entry
ELECTRONIC
RD/E/F 17 334/01.96
1/34
RD/E/F
17 334/12.96
Ersetzt: 01.96250 bar (25 MPa)
Hydrozylinder Hydraulic Cylinder Vérin Hydraulique
CDH2 / CGH2
H/A 4652/95
• Normen:
DIN 24 333
ISO 6022
CETOP RP 73 H
VW 39 D 921
• 6 Befestigungsarten
• Kolben-Ø:
50 bis 500 mm
• Kolbenstangen-Ø:
32 bis 360 mm
• Hublängen bis 6 m
• Selbsteinstellende
Endlagendämpfung
• Standards:
DIN 24 333
ISO 6022
CETOP RP 73 H
VW 39 D 921
• 6 mounting types
• Piston Ø:
50 to 500 mm
• Piston rod Ø:
32 to 360 mm
• Stroke up to 6 m
• Self-regulating end
position cushioning
• Normes:
DIN 24 333
ISO 6022
CETOP RP 73 H
VW 39 D 921
• 6 modes de fixation
• Ø de piston:
50 à 500 mm
• Ø de tige:
32 à 360 mm
• Course jusqu'à 6 m
• Amortissement de
fin de course auto-
régulateur
RD/E/F 17 334/01.96
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Kolben Kolben- Flächen- Flächen Kraft bei 250 bar 1) Volumenstrom bei 0,1 m/s 2)
stange verhältnis Kolben Stange Ring. Druck Diff. Zug Aus Diff. Ein
Piston Piston Area Areas Force at 250 bar 1) Flow at 0.1 m/s 2)
rod ratio Piston Rod Annulus Push Regen. Pull Out Regen. In
Piston Tige Rapport de Sections Force à 250 bar 1) Débit à 0,1 m/s 2)
sections Piston Tige Annulaire Poussée Diff. Traction Sortie Diff. Entrée
AL MM ϕ A1 A2 A3 F1 F2 F3 qV1 qV2 qV3
Ø mm Ø mm A1/A3 cm2 cm2 cm2 kN kN kN l/min l/min l/min
32 1,69 8,04 11,59 20,12 28,98 4,8 7,050 19,63 49,10 11,836 2,08 10,18 9,45 25,45 23,65 6,1 5,7
40 1,67 12,56 18,61 31,38 46,52 7,5 11,263 31,17 77,90 18,745 2,04 15,90 15,27 39,75 38,15 9,5 9,2
50 1,66 19,63 30,63 49,07 76,58 11,8 18,480 50,26 125,65 30,256 1,96 24,63 25,63 61,55 64,10 14,8 15,4
63 1,66 31,16 47,38 77,93 118,42 18,7 28,4100 78,54 196,35 47,170 1,96 38,48 40,06 96,20 100,15 23,1 24,0
80 1,69 50,24 72,48 125,62 181,13 30,14 43,46125 122,72 306,75 73,690 2,08 63,62 59,10 159,05 147,70 38,2 35,4
90 1,70 63,62 90,32 159,05 225,70 38,2 54,2140 153,94 384,75 92,4100 2,04 78,54 75,40 196,35 188,40 47,1 45,3
100 1,64 78,54 122,50 196,35 306,15 47,1 73,5160 201,06 502,50 120,6110 1,90 95,06 106,00 237,65 264,85 57,0 63,6
110 1,60 95,06 159,43 237,65 398,52 57,0 95,7180 254,47 636,17 152,7125 1,93 122,72 131,75 306,80 329,37 73,6 79,1
125 1,64 122,72 191,44 306,80 478,45 73,6 114,9200 314,16 785,25 188,5140 1,96 153,96 160,20 384,90 400,35 92,4 96,1
160 1,69 201,0 289,8 502,7 724,5 120,7 173,8250 499,8 1227,2 294,5180 2,08 254,4 236,4 636,2 590,0 152,7 141,8
200 1,64 314,1 490,1 785,4 1225,2 188,5 294,0320 804,2 2010,6 482,5220 1,90 380,1 424,2 950,3 1060,3 228,1 254,4
250 1,64 490,8 765,8 1227,2 1914,4 294,6 459,4400 1256,6 3141,6 754,0280 1,96 615,7 640,9 1539,4 1602,2 369,5 384,5
320 1,69 804,2 1159,2 2010,6 2898,1 482,5 695,5500 1963,4 4908,7 1178,0360 2,08 1017,8 945,6 2544,7 2364,0 610,8 567,2
Area, force, flowFlächen, Kräfte, Volumenstrom
Bemerkungen
1) Theoretische Kraft (ohne Berück-
sichtigung des Wirkungsgrades
2) Hubgeschwindigkeit
F1
F3 qV3
A3 A1 F2 A2
qV1 qV2
Sections, forces, débit
Remarques
1) Force théorique (le rendement
n'est pas pris en considération)
2) Vitesse de la tige
Note
1) Theoretical force (efficiency not
taken into account)
2) Stroke velocity
RD/E/F 17 334/01.96
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Masse Zylinder
1) Inklusive Hublänge
2) Nicht genormt
Kolben Kolben- CD-Zylinder pro 100 mm CG-Zylinder pro 100 mm
stange bei 0 mm Hublänge Hublänge bei 0 mm Hublänge Hublänge
Piston Piston CD cylinder per 100 mm CG cylinder per 100 mm
rod at 0 mm stroke stroke at 0 mm stroke stroke
Piston Tige Vérin CD par 100 mm Vérin CG par 100 mm
à 0 mm de course de course à 0 mm de course de course
AL MM MP3; MP5 MF3; MF4 MT4 MS2 MF3 MT4 MS2
Ø Ø kg kg kg kg kg kg kg kg kg
32 12 14 13 13 1,3 16 16 16 1,9
50 36 12 14 13 14 1,5 16 16 16 2,3
40 20 21 21 21 2,3 25 25 25 3,3
63 45 20 21 21 21 2,6 25 25 25 3,8
50 32 35 34 35 3,2 41 40 41 4,7
80 56 32 35 34 36 3,6 41 40 42 5,5
63 51 54 54 55 5,2 63 63 64 7,6
100 70 51 55 54 56 5,7 64 64 65 8,8
80 95 96 99 98 8,2 113 115 114 12,1
125 90 96 97 100 99 9,2 115 117 116 14,2
90 131 132 136 137 10,7 155 158 159 15,7
140 100 132 133 137 138 11,9 156 160 161 18,1
100 185 184 197 206 12,6 217 231 239 18,8
160 110 186 186 199 207 13,9 220 233 242 21,4
110 255 253 264 274 14,7 294 305 314 22,1
180 125 258 256 267 277 16,8 300 311 320 26,5
125 349 332 350 363 19,0 359 377 389 28,6
200 140 352 335 353 366 21,5 365 383 396 33,5
160
250 1) 1) 1) 1) 1) 1) 1) 1) 1)180
200
320 1) 1) 1) 1) 1) 1) 1) 1) 1)220
250
400 1) 1) 1) 1) 1) 1) 1) 1) 1)280
320
500 1) 1) 1) 1) 1) 1) 1) 1) 1)360
Einbaumaße
Installation dimensions WC XC1) XO1) XS2) XV1) ZP1)
Encombrement
Befestigungsart
Mounting type MF3 MP3 MP5 MS21) MT4 MF4
Type de fixation
Hublänge / stroke / course Toleranzen / tolerances / tolérances
0 - 499 ± 2 ± 1,5 ± 1,5 ± 2 ± 2 ± 1,5 + 3
500 - 1249 ± 2,8 ± 2 ± 2 ± 2,8 ± 2,8 ± 2 + 4
1250 - 3149 ± 4 ± 3 ± 3 ± 4 ± 4 ± 3 + 6
3150 - 8000 ± 8 ± 5 ± 5 ± 8 ± 8 ± 5 + 10
Hubtoleranzen
Stroke tolerances
Tolérances de course
Cylinder weight Masse du vérin
Toleranzen nach ISO 8135 Tolerances to ISO 8135 Tolérances selon ISO 8135
1) Stroke length included
2) Not standardized
1) Course inclue
2) Non normalisé
1)
= Auf Anfrage 1) = On equiry 1) = Sur demande
RD/E/F 17 334/01.96
6/34
Option 2
B = Flanged grease nipple
C = 5) Analog output; 4 to 20 mA
F = 5) Analog output; 0 to 10 V
D = 5) Digital output; SSI
V = Please enter trunnion dis-
placement XV in clear text
in mm
Y = Please enter piston rod ex-
tension LY in clear text
in mm
W = Without option
Option 1
A = Minimess fitting, on both ends
F = Guide rings
T = 4) Position measuring system
(magnetostrictive)
W = Without option
Seal version
Suitable for mneral oil to DIN 51 524
HL, HLP und HFA
M = Standard seal system
T = Servo quality/reduced friction
A = Chevron seal kits
K = Standard seal system for Ceramax
Suitable for phosphate ester HFD-R
S = Servo quality/reduced friction
B = 3) Chevron seal kits
C = Standard seal system for Ceramax
End position cushioning
U = Without
D = On both ends, self-regulating
E = 6) On both ends, adjustable
Piston rod end
H = Thread for self-aligning clevis CGKD
F = With self-aligning clevis CGKD mounted
Double acting cylinder = CD
Double rod cylinder7)= CG
Series = H2
Mounting types
Plain rear clevis mounting = MP3
Self-aligning rear clevis mounting= MP5
Round front flange mounting  = MF3
Round rear flange mounting  = MF4
Trunnion mounting = MT4
Foot mounting = MS2
Piston Ø (50 to 500 mm)
see page 3
Piston rod Ø (32 to 360 mm)
see page 3
Stroke length in mm
Design principle
Head and rear flanged  = A
Series = 1X
10 to 19 externally interchangeable
Connection ports/version
Pipe thread to ISO 228/1  = B
Metric ISO thread  = M
Connection ports/position at cylinder head and rear = 1
= 2
= 3
= 4
Piston rod version
Hard chromium-plated = C
Hardened and hard chromium-plated 3) = H
Nickel plated and hard chromium-plated 2) = N
Ceramax, ceramic coating = K
(only with seal version K or C)
Remarks
1)
 = Only piston rod Ø 32 to 110 mm
2)
 = Only piston rod Ø 32 to 140 mm
3)
 = Only piston Ø 50 to 320 mm
4)
 = On enquiry
5)
 = Only in conjunction with position measuring system "T"
6)
 = Only piston Ø 63 to 320 mm
7)
 = Only MF3; MT4; MS2
H2 1X
Order examples:
CDH2 MT4/63/45/350A1X/B1CHDMWV, XV = 300 mm
CDH2 MP5/80/56/500B1X/B1CHDMWW,
CGH2 MF3/100/70/500A1X/B1CHUMWW
1
2
3
4 Viewed to piston rod
Ordering code
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SERIES CAVITY DESCRIPTION FLOW PRESSURE PAGE NO.
LPM/GPM BAR/PSI
2 WAY SPOOL TYPE
GS02 22* ......... 2X / C09-2 .. 2 Position, 2 Way, N.C. Spool ............................ 19/5 ...... 350/5000 .............. SV7-SV8
GS02 27* ......... 2X / C09-2 .. 2 Position, 2 Way, N.O. Spool ........................... 19/5 ...... 350/5000 ............ SV9-SV10
*These valves fit the C09-2 Parker cavity.
4 WAY, 2 POSITION SPOOL TYPE
GS02 42 ........... C08-4 .......... 2 Position, 4 Way .............................................. 19/5 ...... 350/5000 .......... SV11-SV12
2 WAY POPPET TYPE
DSL081 ............ C08-2 .......... 2 Position, 2 Way, N.C. or N.O. ......................... 30/8 ...... 250/3600 .......... SV13-SV14
DSH081 ............ C08-2 .......... 2 Position, 2 Way, N.C. or N.O. ......................... 30/8 ...... 350/5000 .......... SV15-SV16
DSL101 ............ C10-2 .......... 2 Position, 2 Way, N.C. or N.O. ....................... 60/15 ...... 250/3600 .......... SV17-SV18
DSH101 ............ C10-2 .......... 2 Position, 2 Way, N.C. or N.O. ....................... 60/15 ...... 350/5000 .......... SV19-SV20
DSH121 ............ C12-2 .......... 2 Position, 2 Way, N.C. or N.O. ....................... 90/24 ...... 350/5000 .......... SV21-SV22
DS161 .............. C16-2 .......... 2 Position, 2 Way, N.C. or N.O. ..................... 150/40 ...... 210/3000 .......... SV23-SV24
DSH161* .......... C16-2 .......... 2 Position, 2 Way, N.C. or N.O. ..................... 150/40 ...... 350/5000 .......... SV25-SV26
DS201 .............. C20-2 .......... 2 Position, 2 Way, N.C. or N.O. ..................... 260/70 ...... 210/3000 .......... SV27-SV28
DSL201* .......... C20-2 .......... 2 Position, 2 Way, N.C. or N.O. ..................... 260/70 ...... 250/3600 .......... SV29-SV30
*The DSH161 and DSL201 will be available January 1, 2011
GH02 01 ........... C08-2 .......... 2 Position, 2 Way, N.C., with Flow Adj. .............. 11/3 ...... 285/4000 .......... SV31-SV32
GS02 72/73 ...... C08-2 .......... Bi-Directional Poppet, N.C. ............................ 1.7/.45 ...... 210/3000 .......... SV33-SV34
GS02 80*/81 .... C08-2 .......... Bi-Directional Poppet, N.C. .............................. 58/15 ...... 350/5000 .......... SV35-SV36
GS04 80*/81 .... 2R ............... Bi-Directional Poppet, N.C. .............................. 76/20 ...... 350/5000 .......... SV37-SV38
GS06 80*/81 .... C16-2 .......... Bi-Directional Poppet, N.C. ............................ 285/75 ...... 350/5000 .......... SV39-SV40
GS02 77/78 ...... C08-2 .......... Bi-Directional Poppet, N.O. ............................ 1.7/.45 ...... 210/3000 .......... SV41-SV42
GS02 85*/86 .... C08-2 .......... Bi-Directional Poppet, N.O. .............................. 58/15 ...... 350/5000 .......... SV43-SV44
GS04 85*/86 .... 2R ............... Bi-Directional Poppet, N.O. .............................. 76/20 ...... 350/5000 .......... SV45-SV46
GS06 85*/86 .... C16-2 .......... Bi-Directional Poppet, N.O. ............................ 285/75 ...... 350/5000 .......... SV47-SV48
*210/3000 psi rating
HIGH FLOW VALVE FAMILY See individual catalog pages for exact specifications.
✰Denotes New Winner’s Circle Product Line.
✰
✰
✰
✰
✰
✰
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SERIES CAVITY DESCRIPTION FLOW PRESSURE PAGE NO.
LPM/GPM BAR/PSI
2 WAY SPOOL TYPE
DSL082 ............ C08-2 .......... 2 Position, 2 Way .............................................. 15/4 ...... 250/3600 .......... SV49-SV50
DSH082 ............ C08-2 .......... 2 Position, 2 Way .............................................. 15/4 ...... 350/5000 .......... SV51-SV52
DSL102 ............ C10-2 .......... 2 Position, 2 Way .............................................. 30/8 ...... 250/3600 .......... SV53-SV54
DSH102 ............ C10-2 .......... 2 Position, 2 Way .............................................. 30/8 ...... 350/5000 .......... SV55-SV56
DS162 .............. C16-2 .......... 2 Position, 2 Way ............................................ 75/20 ...... 210/3000 .......... SV57-SV58
3 WAY SPOOL TYPE
DSL083 ............ C08-3 .......... 2 Position, 3 Way .............................................. 15/4 ...... 250/3600 .......... SV59-SV61
DSH083 ............ C08-3 .......... 2 Position, 3 Way .............................................. 15/4 ...... 350/5000 .......... SV62-SV64
DSL103 ............ C10-3 .......... 2 Position, 3 Way .............................................. 30/8 ...... 250/3600 .......... SV65-SV67
DSH103 ............ C10-3 .......... 2 Position, 3 Way .............................................. 30/8 ...... 350/5000 .......... SV68-SV70
DS163 .............. C16-3 .......... 2 Position, 3 Way ............................................ 57/15 ...... 210/3000 .......... SV71-SV72
4 WAY, 2 POSITION SPOOL TYPE
DSL084 ............ C08-4 .......... 2 Position, 4 Way .............................................. 15/4 ...... 250/3600 .......... SV73-SV74
DSH084 ............ C08-4 .......... 2 Position, 4 Way .............................................. 15/4 ...... 350/5000 .......... SV75-SV76
DSL104 ............ C10-4 .......... 2 Position, 4 Way .............................................. 30/8 ...... 250/3600 .......... SV77-SV78
DSH104 ............ C10-4 .......... 2 Position, 4 Way .............................................. 30/8 ...... 350/5000 .......... SV79-SV80
DSH164 ............ C16-4 .......... 2 Position, 4 Way .......................................... 113/30 ...... 350/5000 .......... SV81-SV82
4 WAY, 3 POSITION SPOOL TYPE
GS02 51 ........... C08-4 .......... 3 Position, 4 Way ........................................... 17/4.5 ...... 350/5000 .......... SV83-SV84
GS02 53 ........... C08-4 .......... 3 Position, 4 Way .............................................. 15/4 ...... 350/5000 .......... SV85-SV86
GS02 57 ........... C08-4 .......... 3 Position, 4 Way ........................................... 13/3.5 ...... 350/5000 .......... SV87-SV88
GS02 59 ........... C08-4 .......... 3 Position, 4 Way ........................................... 13/3.5 ...... 350/5000 .......... SV89-SV90
DSL105 ............ C10-4 .......... 3 Position, 4 Way .............................................. 19/5 ...... 250/3600 .......... SV91-SV92
GS04 52D ......... C10-4 .......... 3 Position, 4 Way .............................................. 20/8 ...... 350/5000 .......... SV93-SV94
GS04 54D ......... C10-4 .......... 3 Position, 4 Way ............................................ 38/10 ...... 350/5000 .......... SV95-SV96
GS04 57D ......... C10-4 .......... 3 Position, 4 Way ............................................ 42/11 ...... 350/5000 .......... SV97-SV98
GS04 59D ......... C10-4 .......... 3 Position, 4 Way ............................................ 42/11 ...... 350/5000 ........ SV99-SV100
DSH125 52 ....... C12-4L ........ 3 Position, 4 Way ............................................ 57/15 ...... 350/5000 ...... SV101-SV102
DSH125 54 ....... C12-4L ........ 3 Position, 4 Way ............................................ 57/15 ...... 350/5000 ...... SV103-SV104
DSH125 57 ....... C12-4L ........ 3 Position, 4 Way ............................................ 57/15 ...... 350/5000 ...... SV105-SV106
DSH125 59 ....... C12-4L ........ 3 Position, 4 Way ............................................ 57/15 ...... 350/5000 ...... SV107-SV108
✰Denotes New Winner’s Circle Product Line.
✰
✰
✰
✰
✰
✰
✰
✰
✰
✰
✰
✰
✰
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“D”-Ring
Standard 4301 Polyurethane Seal
eliminates the need for backup rings
providing easier manifold installation.
(For more information on “D”-Ring
see Technical Data Section)
*Nylon Insert Nut
Nylon inserted jam nut resists
vibration preventing the nut
from backing out.
*Used only on DSH/DSL series.
Crimp Design
Fold over crimp provides
secure holding and
eliminates the need
for adhesive.
INTRODUCTION
This technical tips section is designed to help familiarize you with the Parker line of Solenoid Valves. In this
section we highlight new products to this catalog as well as some design features of our solenoid valves. In
addition we present common options available to help you in selecting products for your application. Finally, we
give a brief synopsis of the operation and applications of the various products offered in this section. Some tips in
applying and selecting our products are provided throughout this guide.
NEW PRODUCTS
There are several new additions and product improvements to our Solenoid Valve
product line.
Here are just some of the design
features and advantages to the
product line.
*Exceeds IP69k Specifications
After exhaustive testing, the new Super Coil has clearly distanced itself from the competition. This coil was
subjected to the rigors of this environmental standard and the results were excellent. This coil stands up to
most rugged of environmental conditions including weather, dust, and extreme temperature variations.
*Water Dunk Test Qualified
The Super Coil was taken to task in a repeated water dunk thermal cycle test program with alternate
exposure to high and low temperature, only to perform with outstanding results.
*Endurance Tested
The goal of this test was to cycle the coil to high temperature extremes in order to validate the coils ability to
perform in extreme temperature environments.
*Water Spray and Chemical Solvent Compatibility
The Super Coil was subjected to numerous chemical solvents in a rigorous test which established the fact
that these coils can withstand harsh and unusual environments. Also, the coils were subjected to a high
pressure water spray test. Once again, the Super Coil passed this test.
*Deutsch molded connector or LS option is highly recommended.
NOTE: LS coil option will be available January 1, 2011.
New Parker SUPER COIL Now Available!
New Super Coil
Exceeds IP69K
specifications with
Deutsch molded
connector or LS
sealed lead wire
assemblies.
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Parker Hannifin Corporation
Hydraulic Cartridge Systems
COMMON OPTIONS
As you will see, Parker offers a variety of solenoid
valve products. As such, some of the options
mentioned below may not be available on all valves.
Consult the model coding and dimensions for each
valve for more specifics. Here are some of the
common options available.
Seals: The Winner’s Circle products feature a
standard Polyurethane “D”-Ring. The “D”-Ring
eliminates the need for backup rings. For more
information on the “D”-Ring see the Technical Data
section of the catalog. The majority of the products are
available in Nitrile or Fluorocarbon Seals. You should
always match the seal compatibility to the temperature
and fluid being used in your application.
Coils: Coils can be ordered as part of the full
assembly or separately. Various terminations and
voltages are available. For detailed information on the
coil options consult the coil section of the catalog. The
ordering information for each valve will direct you to
the proper coil.
Manual Overrides: Many of our solenoid valves are
also offered with a manual override. The override
allows the user to shift the valve when coil force is not
available. They provide a means of shifting the
solenoid valve due to a loss of power or a coil failure.
Overrides are intended for infrequent usage and are
not designed to be used as a primary method of valve
actuation.
The most common override option for the 2 Position
valves is the push & twist style shown below. With a
normally closed valve or a pull style tube, the valve is
in normal operation (or de-energized)
when the pin is
seated in the
slotted groove
at the lowest
position. To
shift the valve
manually, the
operator pushes
down on the knob
and twists it counterclockwise. When the pressure is
removed from the knob, an internal spring pushes the
pin up the slotted groove to the upper position of the
override. With a normally open valve, or push style
tube, the actuation is reversed. The valve is in the
normal position
(or de-energized)
when the pin is
in the upper
position of the
override. To
shift the valve
manually, the
operator pushes
3 Position valves are offered with a Push / Pull style
override. This override is not detented. Springs hold
the spool of the valve in the center position of the
valve. When the knob is pulled, the spool is moved
upward simulating the action of the upper coil. When
the override is pushed, the spool moves downward
simulating the action of the lower coil. When no
pressure is applied to the knob, it centers the spool.
Normal
Position
31.5
(1.24)
Push
Position
28.6
(1.12)
Pull
Position
34.5
(1.36)
34.2
(1.35)
Shifted
29.7
(1.17)
Normal
Normally Closed Pull Type Tube
38.2
(1.50)
Normal
Normally Open Push Type Tube
33.6
(1.32)
Shifted
29.9
(1.18)
Normal
34.2
(1.35)
Shifted
Pull and Release
Manual Override
13.1
(.52)
Flush
Manual Override
22.1
(.87)
Extended
Manual Override
down on the knob and twists is clockwise. Once the
pin is seated in the slotted groove, the operator can
remove pressure and the valve will stay actuated.
In addition to the push and twist style override,
normally closed (pull style tube) 2 position valves can
be ordered with a pull and release override. Normally
open (push style) 2 position valves are available with
flush style and extended style overrides. These
overrides are not detented. Each style is shown below.
Screens: 2 way valves can be ordered with a small
mesh screen (60 x 60 mesh) placed over the cage of
the cartridge valve. This screen is intended for cursory
protection of the internal components of the solenoid
valve. It should not be used as the primary method of
filtration. The mesh catches small
pieces of debris that could impede
spool or poppet movement. Note that
a screen will trap debris from both
directions. Thus, any debris coming
from the nose of the cartridge would
be trapped inside the valve. As such,
we recommend that screens be implemented in only
applications where hydraulic fluid passes through the
cartridge from the side of the cage to the nose. It
should also be noted that the pressure drop through
the cartridge will be increased slightly due to the small
restriction of the mesh. As the screen fills with debris,
pressure drop will continue to rise.
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PRODUCT TYPES / APPLICATIONS
Two Way Poppet Valves
Two way poppet valves are pilot operated, low leakage solenoid actuated valves. Two way poppet valves control
the flow of a two way function by blocking flow in one direction (similar to a check valve). They are generally
selected due to their low leakage and ability to meet higher flow requirements. Poppet valves are often used on
single operation actuators or in unloading functions. They are available in normally closed and normally open
types.  In addition, free reverse flow and fast response versions are available.
Normally Closed Poppet
Normally closed two way poppet
valves act as a check valve when
de-energized, blocking flow from one direction and
allowing restricted free flow in the reverse condition.
When energized, the poppet lifts allowing free flow
from the side to the nose of the cartridge. Should the
application require free flow in both directions, the free
reverse flow option should be chosen.
OPERATION - The valve pilot is held on its seat by spring force, blocking pilot flow. This allows pressure at the
inlet (port 2) to hold the poppet on its seat, thus, preventing flow through the valve (2-1). If the nose of the
cartridge (port 1) is pressurized, the pressure will overcome the spring force, pushing the poppet off of its seat,
allowing free flow through the cartridge (1-2). When the coil is energized, the valve pilot is pulled off of its seat.
This vents the pressure inside the poppet to port 1, creating a pressure imbalance across the main poppet. This
differential lifts the poppet allowing flow from the side to nose (2-1). Since poppet valves are piloted operated, a
minimum amount of pressure differential (25-50 psi) and flow between ports 2 and 1 must be present to overcome
the spring and lift the poppet.
Normally Open Poppet
Normally open two way poppet
valves, when de-energized, allow
free flow from the side (port 2) of the cartridge to the
nose (port 1). Flow in the reverse direction is restricted.
Should free flow be required in both directions, the free
reverse flow option should be specified. Once the coil is
energized the normally open poppet valve acts as a
check valve, blocking flow from one direction and
allowing restricted free flow in the reverse condition.
OPERATION - The valve pilot is held off its seat by spring force. Pilot flow is vented to port 1, creating a pressure
imbalance that moves the main poppet. This differential lifts the poppet allowing flow from the side to nose (2-1).
Since poppet valves are piloted operated, a minimum amount of pressure differential (25-50 psi) between ports 2
and 1 must be present to overcome the spring and lift the poppet. When the coil is energized, the coil force
overcomes the spring force to drive the valve pilot and main poppet into their seats, thus blocking flow from port
2-1. If the nose of the cartridge (port 1) is pressurized, the pressure will overcome the spring force and solenoid
force, pushing the poppet off of its seat, allowing restricted flow through the cartridge (1-2).
Out
(1)
In (2)
Out
(1)
In (2)
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Parker Hannifin Corporation
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Free Reverse Flow
The free reverse flow versions
are available on both the normally
closed and normally open poppet
valves. As mentioned above, the
operation is the same as the
standard poppet valve except flow
through the reverse direction is
not restricted. The free reverse
flow option is only needed if the
application requires flow to pass
through the cartridge valve from
the nose to side (port 1 to port 2).
Fast Response
Since poppet valves are pilot operated valves, a few milliseconds are needed to move the pilot and allow the
poppet to lift. Should a faster response time be required on normally closed poppet valves, this option can be
chosen. The fast response is accomplished by reducing the movement of the pilot. Thus, the flow capacity of the
poppet valve is also decreased.
Two Way Spool Valves
Two way spool valves are direct acting, fast responding solenoid actuated valves. Like the poppet valves
described earlier, they block the flow of a two way function. Unlike two way poppet valves, spool valves block flow
from both the side port and the nose port. They do not have the check like function of the poppet valve, thus they
are either open or closed. Spool valves are directed operated, so they respond more quickly to coil voltage than
poppet valves. Spool valves operate via a sliding spool, thus, some leakage will be present due to the required
spool clearance. Spool valves block flow in both directions, but the preferred flow path is still from the side of the
cartridge to the nose due to the flow forces acting on the spool. Two way spool valves are available in normally
open and normally closed types.
Normally Closed Spool
When de-energized, the spool is
positioned by the spring force to
cover both the side (2) and nose (1) ports of the valve.
Thus, no flow is allowed from either direction. Once the
coil is energized, the spool shifts exposing a flow path
between the two ports. Flow can then be passed through
the valve from either direction.
Normally Open Spool
When de-energized, the spool is
positioned by the spring force so
that a flow path between the side (2) and nose (1) ports
is exposed, allowing flow through the valve from either
direction. Once the coil is energized, the spool shifts to
cover both the side (2) and nose (1) ports of the valve.
Thus, no flow is allowed from either direction.
Out
(1)
In (2)
In (2)
Out
(1)
Out
(1)
In (2)
Out
(1)
In (2)
SV5
Solenoid Valves
Catalog HY15-3502/US
Technical Tips
Check
Valves
Shuttle
Valves
Load/M
otor
Controls
Flow
Controls
Pressure
Controls
Logic
Elem
ents
Directional
Controls
M
anual
Valves
Solenoid
Valves
Proportional
Valves
Coils &
Electronics
Bodies &
Cavities
Technical
Data
SH
CV
LM
FC
PC
LE
DC
MV
SV
PV
CE
BC
TD
Parker Hannifin Corporation
Hydraulic Cartridge Systems
Two Position,
Three Way Spool Valve
Three way spool solenoid valves
provide directional control of flow. Each three way valve
has a special internal spool which connects two of the
three valve ports. When actuated, the spool connects a
different combination of valve ports. These valves are
often used for raise and lower functions of a single acting
cylinder, control of a uni-directional motor, or as a circuit selector.
OPERATION - In the de-energized mode, the spool is positioned by spring force. When energized, the coil force
directly shifts the spool against the spring, thus changing the flow through the valve. Each spool type can be used
as a normally open, normally closed, or selector valve. To explain this we will review the DSL103A which is
pictured here. When the valve is de-energized, ports 1 and 2 are open to one another. When energized, ports 1
and 3 are connected.
(3)
(2)
(1)
Thus, if we use
port 3 as our
pressure port,
we have a
normally closed
valve. The pressure port (3) is
blocked, while the actuator port (1)
is drained to tank (2).
If we use port 2 as
our pressure port,
we have a
normally
open valve. The
pressure port (2) is connected to
the actuator port (1), and the tank
port (3) is blocked.
(3)
(2)
(1)
If we use port 1
as our pressure
port, we have a
selector valve.
The pressure port (1)
is either connected to port (2) or port
(3). Thus, it is “selecting” which port
will get the system pressure and flow.
(3)
(2)
(1)
Note that in all three examples, we were using the same valve. The flow forces acting on the spool change
depending on which port is pressurized. Thus, if you will be shifting the three way valve under full flow and
pressure, it is important to review the shift limit characteristics for the flow paths you have chosen to be sure the
coil has enough force to shift the spool. Various spools are available in this catalog to maximize the flow and
pressure capacities for the desired flow function.
Bi-Directional Poppet Valve
Bi-directional poppet valves combine
the dual blocking function of spool
valves with the lower leakage capabilities
of poppet valves. These valves also have a
limited flow capacity compared to standard
poppet or spool valves.
(1)
(2) (3)
(2)
(1)
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Parker Hannifin Corporation
Hydraulic Cartridge Systems
Three Position,
Four Way Spool Valve
Three position, four way spool
solenoid valves provide directional control of
flow. Each four way valve has a special internal
spool which connects some combination of the
four ports together. When one coil is actuated,
the spool connects a different combination of
valve ports. When the other coil is actuated a
third combination of valve ports are connected. These valves are often
used for the raise / lower function of a double acting cylinder, or as a forward / reverse function of bi-directional
motors. The center position can be used to stop the actuator in mid-stroke, or dump the pump flow.
OPERATION - In the de-energized mode, the spool is positioned by spring force. When energized, the coil force
directly shifts the against the spring, thus changing the flow through the valve. Each spool type is customized to
provide the flow combination desired. The flow forces acting on the spool change depending on which port is pres-
surized. Thus, if you will be shifting the four way valve under full flow and pressure, it is important to review the
shift limit characteristics for the flow paths you chosen to ensure the coil has enough force to shift the spool.
Various spools are shown in this catalog to maximize the flow and pressure capacities for the desired flow function.
Two Position,
Four Way Spool Valve
Four way spool solenoid valves
provide directional control of flow. Each four way valve
has a special internal spool which connects some
combination of the four valve ports together. When
actuated, the spool connects a different combination of
valve ports. These valves are often used for the raise /
lower function of a double acting cylinder, or as a
forward / reverse function of bi-directional motors.
OPERATION - In the de-energized mode, the spool is positioned by spring force. When energized, the coil force
directly shifts the spool against the spring, thus changing the flow through the valve. Each spool type is
customized to provide the flow combination desired. The flow forces acting on the spool change depending on
which port is pressurized. Thus, if you will be shifting the four way valve under full flow and pressure, it is
important to review the shift limit characteristics for the flow paths you have chosen to ensure the coil has enough
force to shift the spool. Various spools are shown in this catalog to maximize the flow and pressure capacities for
the desired flow function.
(1)
(2) (3) (4)
(1)
(2) (3) (4)
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Spool Type, 2-Way Valve
Series DS162
SV57
Technical Information
Performance Curves
Pressure Drop vs. Flow (Through cartridge only)
General Description
2-Way Spool Valves. For additional information
see Technical Tips on pages SV1-SV6.
Features
• Low hysteresis
• One-piece encapsulated coil with minimal amperage draw
• Variety of coil terminations and voltages
• Manual override standard (push and release)
• All external parts zinc plated
Specifications
Rated Flow 75 LPM (20 GPM)
Maximum Inlet 210 Bar (3000 PSI)
Pressure
Leakage at 240 cc/min. (15 in3/min.)
150 SSU (32 cSt)
Minimum 85% of rated voltage at
Operating Voltage 20°C (72°F).
Response Time C - 90 ms
N - 100 ms
Cartridge Material All parts steel. All operating
parts hardened steel.
Operating Temp. -40°C to +93.3°C (Nitrile)
Range/Seals (-40°F to +200°F)
-31.7°C to +121.1°C (Fluorocarbon)
(-25°F to +250°F)
Fluid Mineral-based or synthetic with
Compatibility/ lubricating properties at viscosities
Viscosity of 45 to 2000 SSU (6 to 420 cSt)
Filtration ISO Code 16/13,
SAE Class 4 or better
Approx. Weight .59 kg (1.3 lbs.)
Cavity C16-2
(See BC Section for more details)
Form Tool Rougher None
Finisher NFT16-2F
DS162C
Out (1)
In
(2)
DS162N
Out (1)
In
(2)
(1)
(2)
DS162N
(1)
(2)
DS162C
Flow (Q)
38
10
19
5
LPM
GPM
0
57
15
76
20
94
25
Hydraulic Oil 150 SSU @ 100°F (32 cSt)
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Spool Type, 2-Way Valve
Series DS162
SV58
Technical Information
Dimensions Millimeters (Inches)
Ordering Information
THIRD-ANGLE
PROJECTION
Seals Coil
Voltage
Body
Material
Port
Size
Code / Style
C
Normally Closed
N
Normally Open
Code Coil Voltage
Omit Without Coil
D012 12 VDC
D024 24 VDC
A120 120/110 VAC, 60/50 Hz
Code Seals / Kit No.
Omit Nitrile /
(SK16-2)
V Fluorocarbon /
(SK16-2V)
Code Body Material
Omit Steel
A Aluminum
Coil
Termination
DS162
16 Size
Solenoid Valve
Style
Code Coil Termination
Omit Without Coil
C Conduit (AC Only)
D DIN Plug Face
P Dual Spade (DC Only)
S Dual Screw (DC Only)
W Dual Lead (DC Only)
See DS coil 1″ I.D.
33.3
(1.31)
In
(2)
Out (1)
See DS Coil 1" I.D.
Information For
Terminal Connectors
44.5
(1.75)
Ø 28.5
(1.12)
101.5
(4.00)
116.9
(4.60)
1-5/16-12 UNF-2A
ThreadIn(2)
Out (1)
54 Nm (40 lb. ft.)
Torque
4.1 Nm (3 lb. ft.)
Torque
(1)
(2)
(1)
(2)
* Add “A” for aluminum, omit for steel.
† Steel body only.
Code Port Size Body Part No.
Omit Cartridge Only
12T SAE-12 (B16-2-*12T)
16T SAE-16 (B16-2-*16T)
12B 3/4″ BSPG (B16-2-*12B)
16B 1″ BSPG (B16-2-16B)†
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Product data sheet
Characteristics
XB7ES542P
Emergency stop Ø 22 - red - mushroom head
Ø 40 mm - turn to release - 1 NC
Main
Range of product Harmony XB7
Product or component
type
Emergency switching off monolithic pushbutton
Device short name XB7
Mounting diameter 22 mm
Sale per indivisible
quantity
10
Shape of signaling unit
head
Round
Type of operator Mechanical latching
Reset Turn to release
Operator profile Mushroom Ø 40 mm red unmarked
Contacts type and com-
position
1 NC
Connections - terminals Faston connectors 6.35 x 0.8 mm EN/IEC 60947-1
Forked type tag connectors 6.5 mm EN/IEC 60947-1
Screw clamp terminals 1 x 0.22...2 x 2.5 mm² with-
out cable end EN/IEC 60947-1
Screw clamp terminals <= 2 x 1.5 mm² with cable
end EN/IEC 60947-1
Complementary
Product weight 0,032 kg
Device mounting Fixing hole 22,5 mm 22.3 +0.4/0 EN/IEC 60947-1
Fixing center >= 30 x 40 mm support panel metal 1...6 mm
>= 30 x 40 mm support panel plastic 2...6 mm
Fixing mode Fixing nut beneath head 1.2 N.m 0.8...2 N.m
Contacts operation Slow-break
Contacts usage Standard
Positive opening With EN/IEC 60947-5-1 appendix K
Mechanical durability 10000 cycles
Tightening torque 0,8...1,2 N.m EN 60947-1
Shape of screw head Cross pozidriv No 1
Cross Philips no 1
Cross JIS No 1
Slotted flat Ø 4 mm
Slotted flat Ø 5.5 mm
Short circuit protection 4 A cartridge fuse gG EN/IEC 60947-5-1
[Ui] rated insulation voltage 250 V 3 EN/IEC 60947-1
[Uimp] rated impulse withstand voltage 6 kV EN/IEC 60947-1
[Ie] rated operational current 0,1 A 250 V DC-13 R300 EN/IEC 60947-5-1
0,3 A 240 V AC-14 D300 EN/IEC 60947-5-1
0,6 A 120 V AC-14 D300 EN/IEC 60947-5-1
0,22 A 125 V DC-13 R300 EN/IEC 60947-5-1
Electrical reliability IEC 60947-5-4 Λ < 10exp(-6) 17 V 5 mA IEC 60947-5-4
2Environment
Protective treatment TH
Ambient air temperature for storage -40...70 °C
Ambient air temperature for operation -25...70 °C
Class of protection against electric shock Class II IEC 60536
IP degree of protection IP20 rear face IEC 60529
IP54 front face IEC 60529
NEMA degree of protection NEMA 12
Standards CSA C22-2 No 14
EN/IEC 60947-1
EN/IEC 60947-5-1
EN/IEC 60947-5-5
IEC 60364-5-53
UL 508
Vibration resistance 5 gn 2...500 Hz IEC 60068-2-6
Shock resistance 10 gn 11 ms half sine wave acceleration IEC 60068-2-27
RoHS EUR conformity date 0730
RoHS EUR status Compliant
EL Series
 
• Ratings of 5A and 10A @ 3-100 VDC  
• UL Recognized, CE and RoHS Compliant  
• 5, 12 and 24VDC control  
• Mosfet Output 
 
PRODUCT SELECTION
Control Voltage 5A 10A
4-8 VDC EL100D5-05 EL100D10-05
10-14 VDC EL100D5-12 EL100D10-12
21-27 VDC EL100D5-24 EL100D10-24
OUTPUT SPECIFICATIONS (1)(3)
Description 5A 10A
Operating Voltage Range [VDC] 3-100 3-100   
Maximum Load Current  [Adc] (2) 5 10   
Minimum Load Current [mAdc] 150 150
Maximum Surge Current Non-Repetitive (10ms) [A] 80 100
Maximum Off-State Leakage Current @ Rated Voltage [µAdc] 100 100
Maximum On-State Resistance @ Rated Current (Rds-on) 0.04 Ohm 0.01 Ohm
Maximum On-State Voltage Drop @ Rated Current 0.2V 0.1V
INPUT SPECIFICATIONS (1)
Description EL100Dxx-05 EL100Dxx-12 EL100Dxx-24
Control Voltage Range 4-8 VDC 10-14 VDC 21-27 VDC
Minimum Turn-On Voltage 4.0 VDC 10 VDC 21 VDC
Minimum Turn-Off Voltage 0.5 VDC 1.0 VDC 2 VDC
Typical Input Current @ nominal turn-on voltage 13.3 mA 11.7 mA 11.5 mA
Nominal Input Impedance [Ohms] 300 940 2K
Maximum Turn-On Time  [msec] 1 1 1
Maximum Turn-Off Time  [µsec] 300 300 300
GENERAL SPECIFICATIONS
Description Parameters
Dielectric Strength, Input to Output 2500 Vrms     
Dielectric Strength, Output to Baseplate 2500 Vrms
Ambient Operating Temperature Range -30 to 80 °C
Ambient Storage Temperature Range -30 to 125 °C
Weight (typical) 0.5 oz (14.4g)
Terminals 3/16" input, 1/4" output QC
GENERAL NOTES
1) All parameters at 25°C unless otherwise specified. 
2) When mounted to the proper size heat sink (see derating curves) 
3) Inductive loads should be diode suppressed to prevent damage to the relay. 
WIRING DIAGRAM
MECHANICAL SPECIFICATIONS
THERMAL DERATE INFORMATION
AGENCY APPROVALS
Designed in accordance with the requirements of IEC 62314  
                 Rev. 120811 

ANNEX - ENVIROMENTAL INFORMATION
SPECIFICATION
HRP-200-3.3 HRP-200-5 HRP-200-7.5 HRP-200-12 HRP-200-15 HRP-200-24 HRP-200-36 HRP-200-48MODEL
DC VOLTAGE
RATED CURRENT
CURRENT RANGE
RATED POWER
RIPPLE & NOISE (max.) Note.2
OUTPUT VOLTAGE ADJ. RANGE
VOLTAGE TOLERANCE Note.3
LINE REGULATION
LOAD REGULATION
SETUP, RISE TIME
HOLD UP TIME (Typ.)
VOLTAGE RANGE Note.5
FREQUENCY RANGE
POWER FACTOR (Typ.)
EFFICIENCY (Typ.)INPUT
ENVIRONMENT
INRUSH CURRENT (Typ.)
LEAKAGE CURRENT
OVER TEMPERATURE
SAFETY STANDARDS
SAFETY &
EMC
(Note 4)
WITHSTAND VOLTAGE
ISOLATION RESISTANCE
WORKING TEMP.
WORKING HUMIDITY
STORAGE TEMP., HUMIDITY
TEMP. COEFFICIENT
VIBRATION
MTBF
DIMENSIONOTHERS
NOTE
PACKING
OVERLOAD
OVER VOLTAGE
PROTECTION
AC CURRENT (Typ.)
3.3V 5V 7.5V 12V 15V 24V 36V 48V
40A 35A 26.7A 16.7A 13.4A 8.4A 5.7A 4.3A
0 ~ 40A 0 ~ 35A 0 ~ 26.7A 0 ~ 16.7A 0 ~ 13.4A 0 ~ 8.4A 0 ~ 5.7A 0 ~ 4.3A
132W 175W 200.3W 200.4W 201W 201.6W 205.2W 206.4W
80mVp-p 90mVp-p 100mVp-p 120mVp-p 150mVp-p 150mVp-p 250mVp-p 250mVp-p
2.8 ~ 3.8V 4.3 ~ 5.8V 6.8 ~ 9V 10.2 ~ 13.8V 13.5 ~ 18V 21.6 ~ 28.8V 28.8 ~ 39.6V 40.8 ~ 55.2V
±2.0% ±2.0% ±2.0% ±1.0% ±1.0% ±1.0% ±1.0% ±1.0%
±0.5% ±0.5% ±0.5% ±0.3% ±0.3% ±0.2% ±0.2% ±0.2%
±1.5% ±1.0% ±1.0% ±0.5% ±0.5% ±0.5% ±0.5% ±0.5%
1000ms, 50ms/230VAC          2500ms, 50ms/115VAC at full load
16ms/230VAC          16ms/115VAC at full load
85 ~ 264VAC          120 ~ 370VDC
47 ~ 63Hz
PF>0.95/230VAC          PF>0.99/115VAC at full load
80% 84%
6 ~ 7V 9.4 ~ 10.9V 14.4 ~ 16.8V 18.8 ~ 21.8V 30 ~ 34.8V 41.4 ~ 48.6V 57.6 ~ 67.2V
86% 88% 88% 88% 89% 89%
2.1A/115VAC        1.1A/230VAC
35A/115VAC          70A/230VAC
<1.2mA / 240VAC
105 ~ 135% rated output power
3.96 ~ 4.62V
Protection type : Constant current limiting, recovers automatically after fault condition is removed
Protection type : Shut down o/p voltage, re-power on to recover
Shut down o/p voltage, recovers automatically after temperature goes down
UL60950-1, TUV EN60950-1 approved
Compliance to EN55022 (CISPR22) Class B, EN61000-3-2,-3
Compliance to EN61000-4-2,3,4,5,6,8,11, EN55024, heavy industry level,  criteria A
I/P-O/P:3KVAC     I/P-FG:2KVAC     O/P-FG:0.5KVAC
I/P-O/P, I/P-FG, O/P-FG:100M Ohms / 500VDC / 25 / 70% RH℃
-40 ~ +70 (Refer to "Derating Curve")℃
20 ~ 90% RH non-condensing
-40 ~ +85 , 10 ~ 95% RH℃
± ℃ ℃0.03%/ (0 ~ 50 ︶
10 ~ 500Hz, 5G 10min./1cycle, 60min. each along X, Y, Z axes
209.4K hrs min.      MIL-HDBK-217F (25 )℃
199*98*38mm (L*W*H)
	
	
	
		 
 
		℃
!"	
	#$% &' ()&	*&		
&'"+,		
	-		(	(
+ '&		
&''& .
'/#	 0 
(' 
 

1 


&'

'2'.

 	*	
'
/#	34 4 5	('&
		
'/#		6/#7(
&	893 '-::&&&
&
;
<	(
 	&3(='2'	(	3	
	
HRP-200 s er ies200W Single Output with PFC Function
>3	:5	(
?*3=5=5@A
$('BAC
D'	(	
=	-E'		:3	:3	3(:3	
		
( 		3
?*		
(	
>&	B


?*	

	&		
■5	-
0.77Kg; 18pcs/14.9Kg/0.9CUFT
EMC IMMUNITY
EMC EMISSION
File Name:HRP-200-SPEC   2015-07-14
Mechanical Specification Case No.902E         Unit:mm
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Block Diagram
HRP-200 s er ies200W Single Output with PFC Function
DETECTION
CIRCUITO.L.P.O.T.P.
EMI INRUSH
ACTIVE
FILTER CURRENT
LIMITING
RECTIFIERS
&
PFC
I/P
FG
PWMPFC
POWER
SWITCHING
FILTER
&
RECTIFIERS +V
+S
CONTROLCONTROL
O.V.P.
-V
-S
fosc :70KHz
Terminal Pin No. Assignment
Pin No. Pin No.
1
2
4,5
3
6,7
Assignment Assignment
DC OUTPUT -V
DC OUTPUT +V
FG
AC/L
AC/N
Connector Pin No. Assignment (CN100) :
Pin No.
1
2
3
4
5
6
Assignment
-S
+S
NC
NC
NC
NC
Mating Housing
or equivalent
Terminal
or equivalent
HRS DF11-6DP-2DS or equivalent
HRS DF11-6DS HRS DF11-**SC
LED
CN100
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  
 
                                HEAVY DUTY & STANDARD  
                     CYLINDER REPAIR MACHINE. 
OPERATIONS MANUAL 
 

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

Model Number           D-15              D-20              D-25            D-30                 HD-26.5               HD-38.5                 HD-45 
Machine Length       15 feet            20 feet            25 feet          30 feet              26.5 feet             38.5 feet                  45 feet 
 
Machine Floor          30” x 180”     30”  x 240”    30”  x 300”    30”  x 360”     30”  x 318”        30”   x 462”               30”  x 540” 
Space 
 
Max Cylinder                 96”                150”                 210”                 270”                228”                    372”                      450” 
Length  
 
Max Cylinder                 12”                 12”                  12”                    12”                  24”                      24”                          24” 
Diameter  
 
Hydraulic                15 HP                15HP               15HP            15HP            30HP                   30HP                          30HP 
Power units             18 GPM            18 GPM           18 GPM       18 GPM        30 GPM              30 GPM                      30 GPM 
 
Pressure                      yes                   yes                    yes                yes                 yes                      yes                             yes 
Booster 
 
Hydraulic                       A                 A,B                A & B           A, B,C            A,B,C,               A,B,C,D                      A,B,C,D 
Reservoirs 
 
Maximum                    50K                 50K                50K              50K                100K                  100K                          100K 
Nut Buster Size 
 
Cylinder                       yes                   yes                  yes               yes 
Pull a Part 
 
Automatic                                                                                                                yes                          yes                           yes 
Pull a Part 
 
Chain Vise                    8”                     8”                   8”                 8”               24”& 30”             24” & 30”               24” & 30” 
Capacity 
 
Hydraulic Reservoirs:                         Hydraulic Power Units.                                                             
 A=   40 gallons                                                                    15 HP with 18 GPM Gear pump. Rated for 3000 PSI, Remote pressure control.  
 B= 114 gallons                                                                    30 HP motor with 30 GPM piston pump. Rated for 3500 PSI, Remote pressure control. 
 C= 214 gallons                                                                    Air operated pressure booster to 5000 PSI. 
 D= 250 gallons 
 
Nut Busters:                                        Hydraulic Control Valves. 
Nut Runner force= 2,100 pounds                                Two spool valve for Nut Buster control and cylinder test. 
Nut runners, 30,40,50,70,100K Nut Buster.                Two spool valve and selector valve, for Nut Buster control and  
                                                                                     Cylinder pull a part and cylinder test.                          
Nut Buster Tooling:                                            Electric control valves with Pendent control.  
4.5” Square Impact Socket Driver. 
AT. Nut Tool 3” to 9” capacity.                                                            
SAE Hex Plates 
Metric Hex Plates.  
Arc Tool.   
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Standard Disassembly Machine. 
Rated for 1000 Pounds per foot. 
Available in 15,20,25,30 foot lengths 
Maximun Nut Buster size is 50K 
Available 18 GPM Power unit to 3000 PSI 
Pressure Booster to 5000 PSI 
Reservoirs 40, 100, Gallons 
 
Heavy Duty Disassembly Machine 
Rated for 2000 Pounds Per foot. 
Available in 26.5, 38.5 & 45 foot 
Maximum Nut Buster size 100K 
Available with 30 GPM Power Unit to 3500 PSI 
Pressure Booster to 5000 PSI 
Reservoirs: up to 250 Gallons 
 
Heavy Duty  
Disassembly Fixture 
Standard Duty 
Disassembly Fixture 
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Disassembly fixture installation. 
 
 
The table is designed to be bolted to the floor. The table legs are drilled for a 1 1/8” diameter to 
allow the installer to drill a ¾” diameter hole right thru the leg mounting hole. 
We have designed the frame to provide maximum rigidity, but cannot be responsible for damages 
to the frame if the machine is operated without attaching it to the floor. We suggest using 
US Anchor Co or any equivalent anchor system. Drill and install 3/4”-10 x 7.0 inch long mounting 
bolts. 
 
 
 
 
                                
         Pull Anchor ¾”- 10 x 7” long.                                                        Anchor Bolts in position. 
 
 
 
 
 
 
 
 
 
 
 
3/4” DIAMETER 
MOUNTING HOLES 
ON EACH LEGG 
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The Disassembly fixture features  
 
 
1. The full-length 10ga. Collector pan in the frame helps keep your 
shop clean and promotes safety by eliminating  spillage while 
disassembling components. Keeping the pan clean and free of 
tools will increase efficiency and safety. 
 
 
 
2. A 10ga. Roll out Drain pan, supported on a section of roller 
conveyor, rolls out for easy disposal of waste oil. This tank is 
also used to capture oil from an overhung cylinder head during 
disassembly. The pan should be rolled back after use thus 
eliminating a safety hazard and maintaining a clean and dry 
working area. This pan must be manually drained when it fills. 
We suggest an inexpensive centrifugal pump to pump the fluid to 
a waste container. The pan can also be rolled out of the frame and 
manually emptied 
 
 
 
 
3. The fixture is supplied with two (2) 32” x 12” x ¾” sliding support plates (Slide Plates). These plates 
are predrilled for the following;  “Ridgid” and “Reed” chain vises, brace tooling, vise elevator, hold 
down tooling and a disassembly (pull-apart) cylinder. Plates can be slid along the full length of the 
fixture. They can be secured at any place by tightening the four attached Allen head cap screws, or 
locked in place with a bolt placed through the predrilled holes in the frame and slide plate for maximum 
strength. It is strongly recommended that the slide plates are secured with the Allen bolts at all 
times except when the cylinders are being pulled apart or nuts run off.  See the section on Slide 
Plates for operating instructions. 
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Integrated Power Unit 
MSD-PU 
 
The standard MS&D disassembly table has the option of a built in power unit. The power unit consists of a 40 
gal. Reservoir, 15hp. 3 phase motor and starter, a 2 stage gear pump that will develop 18 gpm and 3000psi. 
This power unit can be used to power the “Nut Buster” and pressure test cylinders being repaired.  
Phase converters are available for single phase operation. 
 
 
CONTROL PANEL 
 
                        
 
 
   
 The control panel contains a main pressure gauge (calibrated in ft/lbs of torque), a two-spool control valve, 
two pressure gauges, adjustable relief valve and isolation valves to check leakage across pistons. High torque 
nuts can be removed and re-torque with the “Nut Buster” and a “Brace Tool”. 
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Electrical Connections 
 
 
 
 
 
                               
 
 
 
 
 
 
1. Each MS&D power unit has been pre-tested and will be wired 220V or 440V, 3 phase according to 
your instructions. Special units will have different wiring instructions. 
 
2. The three phase main power leads are connected to terminals labeled L1, L2, and L3, at the top of 
the electrical starter.   
 
3. A 110V power supply is needed for the control circuit of the starter. Connect as shown. 
 
4.  Motor rotation is shown on the pump-motor coupler; you should remove the orange cover to check 
rotation. Rotation is changed by reversing two of the input leads connected to L1, L2, or L3. 
 
 
 
 
 
 
 
110VOLT 
CONNECTION 
 
3 PHASE  
CONNECTION 
 
 
PUMP ROTATION 
ARROW 
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Test Console Description 
 
 
 
 
 
 
 
 
 
 
 
 
 
Procedures and Guidelines for Integrated Power Unit 
1. The standard power unit is designed with 15 GPM flow and a maximum pressure of 3000 psi. It has an 
adjustable relief valve (8) mounted on the control panel to allow the operator to set the pressure to the 
components at the correct value. Pressure should always be set at the lowest value to get the job done. The 
relief valve should always be turned down before starting the unit. A pressure gage is mounted on the 
control panel to show the pressure in the system.  
2. The pump is a two-stage gear pump with unloading valve circuit. The pump will deliver 15 GPM at low 
pressures, and will deliver 4 GPM at pressures above 1000 psi. This is an automatic function within the 
pump and should not be changed or adjusted. The higher flow is desired to quickly fill up larger cylinders 
for testing, while the lower flow at high pressures will minimize the power draw and component sizes.  
3. The control panel has two handles for the integral directional control valve (3 and 4). The control valve is 
used to operate the Nut Buster, Pull Apart cylinder and cylinder testing. The hoses can be used from either 
side of the control valve to operate any of the components. The specific operating instructions are detailed 
in the individual sections, i.e. testing, Nut Buster etc. 
4. The control panel also has two rotating levers to operate the isolation valves (11 and 12). The isolation 
valves are used to test cylinders, and their operation is described in the section on Cylinder Testing. 
AIR PURGE VALVE 
(13) 
TEST PORT B  
(10) 
TEST PORT A 
(9) 
ISOLATION 
VALVE B (12) 
TEST GAUGE B (6) TEST GAUGE A (5) 
 
DIRECTIONAL VALVES 
LEFT- NUT BUSTER (3) 
RIGHT- CYLINDER TEST (4) 
 
ISOLATION 
VALVE A (11) 
POWER UNIT 
START/STOP (2) 
MAIN PRESSURE 
GAUGE WITH MAX  
INDIACATOR (1) 
PRESSURE  
CONVERSION 
CHART 
RELIEF VALVE 
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Mounted next to the isolation valves are the cylinder pressure gages (5 and 6), which show the pressure in 
the line connected to each isolation valve. Note, due to the location of the isolation valve, under certain 
circumstances you might build up higher pressures in the cylinder lines than the main relief valve is 
set for. Adjust the relief valve to maintain safe pressures in all parts of the system. Check the two 
cylinder port gages to be sure that the pressure in the cylinder is not higher than the main system 
pressure. 
5. A Start stop button (2) on the control panel will be used to turn the unit on and off.                         
6. Before starting the unit be sure that the relief valve is backed off. It is safest to start the power unit 
under little or no load. By reducing the setting on the relief valve each time, you will minimize the wear 
and tear on the system and reduce the possibility of excessive system pressure building up. Unexpectedly 
high-pressure surges from start up could lead to component failure and PSO (pressure squirting out). While 
the components are selected to handle the pressure in the system, wear, fatigue and improper maintenance 
can reduce the strength and safety factor of the components. For this reason we strongly recommend that 
the relief valve always be turned down when starting the power unit. 
7. A return line filter for the integral power unit is mounted within the disassemble table. Proper maintenance 
for the filter will assure a long service life for all components. See the bill of materials for your machine to 
determine the type of filter, elements and recommended replacement intervals. 
8. Since each customer will have different facility needs, we do not supply the hoses and fittings for the 
external connections to the Nut Buster, Pull Apart cylinder, or cylinder testing. The appropriate length 
hoses should be selected for your application. All hoses and fittings must be rated for at least 4000 PSI. 
We recommend that you use valved quick disconnects for the connections on the hoses to minimize 
leakage and contamination. We can supply any type, lengths and sizes of hoses and fittings you specify. 
9.  A purging system is installed on standard power units to help force out oil from the cylinder after testing is 
completed. An air valve is used to introduce compressed air into the cylinder, which will extend and retract 
the cylinder and force out the oil from testing. Compressed air can force oil to spray a long distance, so you 
must shut off the compressed air valve and cycle the directional control valve several times before 
removing any fittings or hoses. Purging details are included in the test procedures. 
10.  The torque values for the “Nut Buster” are different for each size “Nut Buster”. An appropriate conversion 
table for pressure to torque is included for each “Nut Buster”. A conversion table and formula is also 
located on the front panel. For information on how to use the specific tools and options please check in the 
sections listed for each unit. Remember; check to be sure that the reference material you select is for the 
correct unit and options. 
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Pressure Booster Description. 
 
  Machinery Service & Design offers an Air Operated Pressure booster system to boost static 
test pressure to 5000 psi. The pressure booster system consists of a High Pressure Air Operated 
hydraulic pump, isolation manifold and boost pressure relief valve. The booster system is built 
on a mounting plate and is housed inside the machine frame. The system is installed so that the 
operator has access to the booster relief valve.  
 
 
 
 
 
 
 
                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BOOSTER 
RELIEF  VALVE 
HIGH PRESSURE  
PUMP 
 
ISOLATION  
MANIFOLD 
HIGH PRESSURE 
    PO CHECKS 
 
LOW PRESSURE 
PO CHECKS 
 
PUMP SUCTION 
PORT 
 
  
 
 
 
 
 
 
ANEXO 7: 
Entradas y salidas del sistema, 
variables del sistema 
 
 
PUERTOS DE ENTRADA Y  SALIDA
Tipo Descripción Etiqueta
Modelo del cilindro 730 M2.0
Modelo del cilindro 830 M2.1
Digital Parada de emergencia I0.0
Transductor de presión del 
cilindro de prueba IW0Transductor de presión del 
actuador IW1Transductor de caudal del 
cilindro de prueba IW2
Transductor de 
desplazamiento del cilindro 
de prueba IW3
Bobina de salida  on/off 
cilindro de prueba Q0.0
Bobina de ingreso on/off 
cilindro de prueba Q0.1
Bobina de ingreso on/off del 
actuador Q0.2
Bobina de salida on/off del 
actuador Q0.3
Bobina de conexión del 
transmisor de caudal Q0.4Válvula limitadora de 
presión proporcional del 
cilindro de prueba AW0Válvula limitadora de 
presión proporcional del 
actuador AW1
Válvula de conexión 
proporcional del actuador AW2
Adicional HMI Ethernet Puerto Ethernet
Sen
sore
sEntradas
Salidas
Act
uad
ore
s
Analógica
Digital
Analógica
PC/HMI Digital
VARIABLES DEL SISTEMA
DESCRIPCIÓN TIPO ETIQUETA
EXTENDER ACTUADOR PARA MONTAJE Bool M0.0
INICIO DE PRUEBA Bool M0.1
FIN DE CARRERA: CILINDRO DE PRUEBA 
TOTALMENTE EXTENDIdO Bool M0.2
FIN DE CARRERA: CILINDRO DE PRUEBA 
TOTALMENTE CONTRAÍDO Bool M0.3
ACTUADOR AVANZANDO Bool M0.4
ACTUADOR RETROCEDIENDO Bool M0.5
CILINDRO AVANZANDO Bool M0.6
CILINDRO RETROCEDIENDO Bool M0.7
PRESIÓN DE PRUEBA ALCANZADA Bool M1.0
CICLO DE DESPLAZAMIENTO TERMINADO Bool M1.1
SENTIDO DE DESPLAZAMIENTO Bool M1.2
SISTEMA EN REPOSO Bool M1.5
CONFIRMAR INICIAR CICLO DE PRUEBA Bool M21.0
TIEMPO DE PRUEBA Time MD1
LONGITUD DEL CILINDRO EXTENDIDO Real MD2
LONGITUD DEL CILINDRO CONTRAÍDO Real MD3
DATO PRESIÓN MÁXIMA DE OPERACIÓN 
CILINDRO DE PRUEBA Real MD4
DATO PRESIÓN MÁXIMA DE OPERACIÓN 
ACTUADOR Real MD5
DATO PRESIÓN DE PRUEBA PARA FUGAS 
EXTERNAS Real MD6
DATO DE CARGA DEL CILINDRO Real MD7
DATO DE FUGA INTERNA Real MD8
DATO DE FUGA EXTERNA Real MD9
FUERZA DEL ACTUADOR Real MD10
FUGAS INTERNAS Real MD11
FUGAS EXTERNAS Real MD12
PRUEBA TERMINADA Real M21.4
PRESIÓN EN CILINDRO REAL Real MD14
PRESIÓN EN ACTUADOR REAL Real MD15
LONGITUD DEL CILINDRO REAL Real MD16
CAUDAL DE RETORNO REAL Real MD17
PRESIÓN EN VÁLVULA LIMITADORA CILINDRO 
DE PRUEBA Real MD22
PRESIÓN EN VÁLVULA LIMITADORA 
ACTUADOR Real MD26
PRESIÓN EN VÁLVULA  DE CONEXIÓN 
ACTUADOR Real MD30
PRESIÓN FINAL DE PRUEBA FE Real MD34
VAR
IAB
LES
 DE
L SI
STE
MA
 
  
 
 
 
 
 
 
ANEXO 9:  
Programación del controlador  
 
 
Totally Integrated
Automation Portal
Main
Main Propiedades
General
Nombre Main Número 1 Tipo OB.ProgramCycle Idioma KOP
Información
Título "Main Program Sweep (Cy‐
cle)"
Autor Comentario Familia
Versión 0.1 ID personaliza‐
da
Nombre Tipo de datos Offset Comentario
Temp
FIN DE PRUEBA FI Bool
Segmento 1:
Totally Integrated
Automation Portal
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
"Modelo de
cilindro 730"
%M2.0
1451.1
"Longitud cilindro
contraido"
%MD3
"Modelo del
cilindro 830"
%M2.1
1850.2
"Longitud cilindro
contraido"
%MD3
4201.3
"Longitud cilindro
extendido"
%MD2
250.0
"Dato presión
máxima de
operación
actuador"
%MD5
172.4
"Dato presión
máxima de
operación
cilindro de
prueba"
%MD4
241.3
"Dato presión de
prueba para
fugas externas"
%MD6
1309688.955
"Dato carga del
cilindro"
%MD7
182.0
"Dato fuga
interna"
%MD8
3644.9
"Longitud cilindro
extendido"
%MD2
172.37
"Dato presión
máxima de
operación
cilindro de
prueba"
%MD4
250.0
"Dato presión
máxima de
operación
actuador"
%MD5
241.31
"Dato presión de
prueba para
fugas externas"
%MD6
1027881.99
"Dato carga del
cilindro"
%MD7
164.0
"Dato fuga
interna"
%MD8
Símbolo Dirección Tipo Comentario
"Modelo de cilindro 730" %M2.0 Bool
"Modelo del cilindro 830" %M2.1 Bool
1451.1 1451.1 LReal
"Longitud cilindro contraido" %MD3 Real
Totally Integrated
Automation Portal
Símbolo Dirección Tipo Comentario
3644.9 3644.9 LReal
"Longitud cilindro extendido" %MD2 Real
172.37 172.37 LReal
"Dato presión máxima de operación
cilindro de prueba"
%MD4 Real
250.0 250.0 LReal
"Dato presión máxima de operación
actuador"
%MD5 Real
241.31 241.31 LReal
"Dato presión de prueba para fugas
externas"
%MD6 Real
1027881.99 1027881.99 LReal
"Dato carga del cilindro" %MD7 Real
164.0 164.0 LReal
"Dato fuga interna" %MD8 Real
1850.2 1850.2 LReal
4201.3 4201.3 LReal
172.4 172.4 LReal
241.3 241.3 LReal
1309688.955 1309688.955 LReal
182.0 182.0 LReal
Segmento 2:
EN
Transmisor de
presión 1
Transmisor de
presión 2
Transmisor de
desplazamiento
Transmisor de
caudal
Longitud cil
contraído
ENO
Presión en
cilindro de
pruebas
Presión en
actuador
Longitud del
cilindro
Caudal de
retorno circuito
del cilindro
"ESCALAMIENTO ENTRADAS
ANALÓGICAS"
%FC1
"Inicio de prueba"
%M0.1 "Modelo de
cilindro 730"
%M2.0
"Presión cilindro
de prueba"
%IW0
"Presión en el
actuador"
%IW1
"Transductor de
desplazamiento"
%IW3
"Transductor de
caudal"
%IW2
"Longitud cilindro
contraido"
%MD3
"Presión real en
el cilindro"
%MD14
"Presión real en
el actuador"
%MD15
"Longitud del
cilindro"
%MD16
"Caudal en el
retorno real"
%MD17
"Modelo del
cilindro 830"
%M2.1
Símbolo Dirección Tipo Comentario
"Modelo de cilindro 730" %M2.0 Bool
"Modelo del cilindro 830" %M2.1 Bool
"Longitud cilindro contraido" %MD3 Real
"ESCALAMIENTO ENTRADAS ANA‐
LÓGICAS"
%FC1 Block_FC
"Presión cilindro de prueba" %IW0 Int
"Presión en el actuador" %IW1 Int
"Transductor de desplazamiento" %IW3 Int
"Inicio de prueba" %M0.1 Bool
"Transductor de caudal" %IW2 Int
"Presión real en el cilindro" %MD14 Real
"Presión real en el actuador" %MD15 Real
"Longitud del cilindro" %MD16 Real
"Caudal en el retorno real" %MD17 Real
Segmento 3:
EN ENO
"ENTRADAS DIGITALES"
%FC2
EN ENO
"SALIDAS DIGITALES"
%FC3
EN ENO
"LIMITES E INDICADORES"
%FC4
Símbolo Dirección Tipo Comentario
"ENTRADAS DIGITALES" %FC2 Block_FC
"SALIDAS DIGITALES" %FC3 Block_FC
"LIMITES E INDICADORES" %FC4 Block_FC
Segmento 4:
Totally Integrated
Automation Portal
EN
PRESION EN
LIMITADORA 1
PRESION EN
LIMITADORA 2
PRESIÓN EN
VÁLVULA DE
CONEXIÓN
ENO
SALIDA
VÁLVULA
LIMITADORA 1
SALIDA
VÁLVULA
LIMITADORA 2
SALIDA
VÁLVULA DE
CONEXIÓN
"ESCALAMIENTO SALIDAS
ANALÓGICAS"
%FC5
"Inicio de prueba"
%M0.1 "Modelo de
cilindro 730"
%M2.0
"PRESIÓN EN
VÁLVULA
LIMITADORA
CILINDRO DE
PRUEBA"
%MD22
"PRESIÓN EN
VÁLVULA
LIMITADORA
ACTUADOR"
%MD26
"PRESIÓN EN
VÁLVULA DE
CONEXIÓN
ACTUADOR"
%MD30
"Válvula
limitadora de
presión cilindro
de prueba"
%QW0
"Válvula
limitadora de
presión actuador"
%QW1
"Válvula de
conexión en el
actuador"
%QW3
"Modelo del
cilindro 830"
%M2.1
Símbolo Dirección Tipo Comentario
"Modelo de cilindro 730" %M2.0 Bool
"Modelo del cilindro 830" %M2.1 Bool
"Inicio de prueba" %M0.1 Bool
"ESCALAMIENTO SALIDAS ANALÓGI‐
CAS"
%FC5 Block_FC
"PRESIÓN EN VÁLVULA LIMITADORA
CILINDRO DE PRUEBA"
%MD22 Real
"PRESIÓN EN VÁLVULA LIMITADORA
ACTUADOR"
%MD26 Real
"PRESIÓN EN VÁLVULA DE CONEXIÓN
ACTUADOR"
%MD30 Real
"Válvula limitadora de presión cilin‐
dro de prueba"
%QW0 Int
"Válvula limitadora de presión actua‐
dor"
%QW1 Int
"Válvula de conexión en el actuador" %QW3 Int
Segmento 5:
EN ENO
"SETEAR ESTADO REPOSO"
%FB1
"Inicio de prueba"
%M0.1
"EXTENDER
ACTUADOR PARA
MONTAJE"
%M0.0
"Cilindro
avanzando"
%M0.6
"Cilindro
retrocediendo"
%M0.7
"Sistema en
reposo"
%M1.5
"Sistema en
reposo"
%M1.5
"Sistema en
reposo"
%M1.5
"SETEAR ESTADO
REPOSO_DB"
%DB2
Símbolo Dirección Tipo Comentario
"Inicio de prueba" %M0.1 Bool
"Cilindro avanzando" %M0.6 Bool
"Cilindro retrocediendo" %M0.7 Bool
"EXTENDER ACTUADOR PARA MON‐
TAJE"
%M0.0 Bool
"Sistema en reposo" %M1.5 Bool
"SETEAR ESTADO REPOSO" %FB1 Block_FB
"SETEAR ESTADO REPOSO_DB" %DB2 Block_FB
Segmento 6:
EN ENO
"APLICAR CARGA SOBRE EL
CILINDRO"
%FB2
EN ENO
Cuenta de ciclos
"CICLO DE DESPLAZAMIENTO DEL
CILINDRO"
%FB3"Confirmar inicio
de ciclo de
prueba"
%M21.0
"Sistema en
reposo"
%M1.5 "Ciclo de
desplazamiento
terminado"
%M1.1
"APLICAR CARGA
SOBRE EL
CILINDRO_DB"
%DB3 "CICLO DE
DESPLAZAMIENTO
DEL CILINDRO_
DB"
%DB6
...
Símbolo Dirección Tipo Comentario
"Sistema en reposo" %M1.5 Bool
"Confirmar inicio de ciclo de prueba" %M21.0 Bool
"APLICAR CARGA SOBRE EL CILINDRO" %FB2 Block_FB
"APLICAR CARGA SOBRE EL CILIN‐
DRO_DB"
%DB3 Block_FB
Totally Integrated
Automation Portal
Símbolo Dirección Tipo Comentario
"CICLO DE DESPLAZAMIENTO DEL
CILINDRO"
%FB3 Block_FB
"CICLO DE DESPLAZAMIENTO DEL
CILINDRO_DB"
%DB6 Block_FB
"Ciclo de desplazamiento terminado" %M1.1 Bool
Segmento 7:
EN
CAUDAL
RETORNO
PRUEBA
ENO
FUGA MÁXIMA
FIN DE PRUEBA
FUGAS INTERNAS
"PRUEBA FUGAS INTERNAS"
%FB5#"FIN DE PRUEBA
FI"
"Ciclo de
desplazamiento
terminado"
%M1.1 "PRUEBA FUGASINTERNAS_DB_2"
%DB14
"Caudal en el
retorno real"
%MD17 "Fugas externas"
%MD12
#"FIN DE PRUEBA
FI"
Símbolo Dirección Tipo Comentario
"Caudal en el retorno real" %MD17 Real
"Ciclo de desplazamiento terminado" %M1.1 Bool
"PRUEBA FUGAS INTERNAS" %FB5 Block_FB
"PRUEBA FUGAS INTERNAS_DB_2" %DB14 Block_FB
"Fugas externas" %MD12 Real
#"FIN DE PRUEBA FI" Bool
Segmento 8:
EN
PRESIÓN DE
FUGA EXTERNA
PRESIÓN EN
CIRCUITO
LECTURA DE
PRESIÓN
ENO
PRESIÓN EN
LIMITADORA
ENTENDER
CILINDRO
EXTENDER
ACTUADOR
PRESIÓN FINAL
DE PRUEBA
"PRUEBA FUGAS EXTERNAS"
%FB6"Prueba
terminada"
%M21.4
#"FIN DE PRUEBA
FI"
"PRUEBA FUGAS
EXTERNAS_DB"
%DB15
"Dato presión de
prueba para
fugas externas"
%MD6
"Presión real en
el cilindro"
%MD14
"Presión real en
el cilindro"
%MD14
"PRESIÓN EN
VÁLVULA
LIMITADORA
CILINDRO DE
PRUEBA"
%MD22
"Cilindro
avanzando"
%M0.6
"Actuador
avanzando"
%M0.4
"PRESIÓN FINAL
DE PRUEBA FE"
%MD34
Símbolo Dirección Tipo Comentario
"Dato presión de prueba para fugas
externas"
%MD6 Real
"Presión real en el cilindro" %MD14 Real
"PRESIÓN EN VÁLVULA LIMITADORA
CILINDRO DE PRUEBA"
%MD22 Real
"Cilindro avanzando" %M0.6 Bool
#"FIN DE PRUEBA FI" Bool
"PRUEBA FUGAS EXTERNAS" %FB6 Block_FB
"PRUEBA FUGAS EXTERNAS_DB" %DB15 Block_FB
"Actuador avanzando" %M0.4 Bool
"PRESIÓN FINAL DE PRUEBA FE" %MD34 Real
"Prueba terminada" %M21.4 Bool
Segmento 9:
EN ENO
"SETEAR ESTADO REPOSO"
%FB1"Prueba
terminada"
%M21.4
"SETEAR ESTADO
REPOSO_DB_1"
%DB16
Símbolo Dirección Tipo Comentario
"SETEAR ESTADO REPOSO" %FB1 Block_FB
"Prueba terminada" %M21.4 Bool
"SETEAR ESTADO REPOSO_DB_1" %DB16 Block_FB
Totally Integrated
Automation Portal
ESCALAMIENTO ENTRADAS ANALÓGICAS
ESCALAMIENTO ENTRADAS ANALÓGICAS Propiedades
General
Nombre ESCALAMIENTO ENTRADAS
ANALÓGICAS
Número 1 Tipo FC Idioma KOP
Información
Título Autor Comentario Familia
Versión 0.1 ID personaliza‐
da
Nombre Tipo de datos Offset Comentario
Input
Transmisor de presión 1 Int
Transmisor de presión 2 Int
Transmisor de desplazamiento Int
Transmisor de caudal Int
Longitud cil contraído Real
Output
Presión en cilindro de pruebas Real
Presión en actuador Real
Longitud del cilindro Real
Caudal de retorno circuito del cilindro Real
InOut
Temp
Presión temp 1 Real
Presión temp 2 Real
Posición temp Real
Caudal temp Real
Return
Ret_Val Void
Segmento 1:
EN
IN
ENO
OUT
Int to Real
CONV
EN
IN1
IN2
ENO
OUT
Real
MUL
EN
IN1
IN2
ENO
OUT
Real
SUB
EN
IN
ENO
OUT
Real to Real
ROUND
EN
IN
ENO
OUT1
MOVE
"Inicio de prueba"
%M0.1
#"Transmisor de
presión 1"
#"Presión temp
1"
0.0113
#"Presión temp
1"
#"Presión temp
1"
#"Presión temp
1"
62.5
#"Presión temp
1"
#"Presión temp
1"
#"Presión temp
1"
#"Presión temp
1" #"Presión encilindro de
pruebas"
Símbolo Dirección Tipo Comentario
"Inicio de prueba" %M0.1 Bool
#"Transmisor de presión 1" Int
#"Presión temp 1" Real
0.0113 0.0113 LReal
62.5 62.5 LReal
#"Presión en cilindro de pruebas" Real
Segmento 2:
Totally Integrated
Automation Portal
EN
IN
ENO
OUT
Int to Real
CONV
EN
IN1
IN2
ENO
OUT
Real
MUL
EN
IN1
IN2
ENO
OUT
Real
SUB
EN
IN
ENO
OUT
Real to Real
ROUND
EN
IN
ENO
OUT1
MOVE
"Inicio de prueba"
%M0.1
#"Transmisor de
presión 2"
#"Presión temp
2"
0.0113
#"Presión temp
2"
#"Presión temp
2"
#"Presión temp
2"
62.5
#"Presión temp
2"
#"Presión temp
2"
#"Presión temp
2"
#"Presión temp
2"
#"Presión en
actuador"
Símbolo Dirección Tipo Comentario
"Inicio de prueba" %M0.1 Bool
0.0113 0.0113 LReal
62.5 62.5 LReal
#"Transmisor de presión 2" Int
#"Presión temp 2" Real
#"Presión en actuador" Real
Segmento 3:
EN
IN
ENO
OUT
Int to Real
CONV
EN
IN1
IN2
ENO
OUT
Real
MUL
EN
IN1
IN2
ENO
OUT
Real
ADD
EN
IN1
IN2
ENO
OUT
Real
SUB
EN
IN
ENO
OUT
Real to Real
ROUND
EN
IN
ENO
OUT1
MOVE
"Inicio de prueba"
%M0.1
#"Transmisor de
desplazamiento"
#"Posición temp"
#"Posición temp"
0.173
#"Posición temp"
#"Posición temp"
20.0
#"Posición temp"
#"Posición temp"
#"Longitud cil
contraído"
#"Posición temp"
#"Posición temp" #"Posición temp"
#"Posición temp" #"Longitud del
cilindro"
Símbolo Dirección Tipo Comentario
"Inicio de prueba" %M0.1 Bool
#"Transmisor de desplazamiento" Int
#"Posición temp" Real
0.173 0.173 LReal
20.0 20.0 LReal
#"Longitud cil contraído" Real
#"Longitud del cilindro" Real
Segmento 4:
Totally Integrated
Automation Portal
EN
IN
ENO
OUT
Int to Real
CONV
EN
IN1
IN2
ENO
OUT
Real
MUL
EN
IN1
IN2
ENO
OUT
Real
SUB
EN
IN
ENO
OUT
Real to Real
ROUND
EN
IN
ENO
OUT
Real to Real
CONV
"Inicio de prueba"
%M0.1
#"Transmisor de
caudal"
#"Caudal temp"
0.0513
#"Caudal temp"
#"Caudal temp"
#"Caudal temp"
157.73
#"Caudal temp"
#"Caudal temp" #"Caudal temp"
#"Caudal temp" #"Caudal de
retorno circuito
del cilindro"
Símbolo Dirección Tipo Comentario
"Inicio de prueba" %M0.1 Bool
#"Transmisor de caudal" Int
#"Caudal temp" Real
0.0513 0.0513 LReal
157.73 157.73 LReal
#"Caudal de retorno circuito del cilin‐
dro"
Real
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
CICLO DE DESPLAZAMIENTO DEL CILINDRO [FB3]
CICLO DE DESPLAZAMIENTO DEL CILINDRO Propiedades
General
Nombre CICLO DE DESPLAZAMIENTO DEL
CILINDRO
Número 3
Tipo FB Idioma KOP
Información
Título Autor
Comentario Familia
Versión 0.1 ID personalizada
Nombre Tipo de
datos
Offset Valor predet. Remanencia Accesi‐
ble
desde
HMI
Visible
en
HMI
Comentario
Input
Output
Cuenta de ciclos Int 0 No remanente True True
InOut
Static
Temp
Segmento 1:
CU
R
PV
Q
CV
Int
CTU
EN ENO
"EXTENDER Y RETRAER CILINDRO"
%FB4
"Fin de carrera:
cilindro
extendido"
%M0.2 "CONTADOR DECICLOS"
%DB4
"Ciclo de
desplazamiento
terminado"
%M1.1
8
#"Cuenta de
ciclos"
"CONTADOR DE
CICLOS".QU
"EXTENDER Y
RETRAER
CILINDRO_DB"
%DB5
Símbolo Dirección Tipo Comentario
"CONTADOR DE CI‐
CLOS"
%DB4 IEC_Counter
"Fin de carrera: cilin‐
dro extendido"
%M0.2 Bool
Tesis1
C:\Users\HP\Documents\Automation\Tesis1
10/11/2015
9:21:55
es-ES
1 - 1
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
Símbolo Dirección Tipo Comentario
"Ciclo de desplaza‐
miento terminado"
%M1.1 Bool
8 8 Int
#"Cuenta de ciclos" Int
"CONTADOR DE CI‐
CLOS"
%DB4 IEC_Counter
"CONTADOR DE CI‐
CLOS".QU
Bool
"EXTENDER Y RETRAER
CILINDRO"
%FB4 Block_FB
"EXTENDER Y RETRAER
CILINDRO_DB"
%DB5 Block_FB
Tesis1
C:\Users\HP\Documents\Automation\Tesis1
10/11/2015
9:21:55
es-ES
1 - 2
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
EXTENDER Y RETRAER CILINDRO
EXTENDER Y RETRAER CILINDRO Propiedades
General
Nombre EXTENDER Y RETRAER CILINDRO Número 4
Tipo FB Idioma KOP
Información
Título Autor
Comentario Familia
Versión 0.1 ID personalizada
Nombre Tipo de
datos
Offset Valor predet. Remanencia Accesi‐
ble
desde
HMI
Visible
en
HMI
Comentario
Input
Output
InOut
Static
Temp
Segmento 1:
 
 
"Fin de carrera: 
cilindro 
contraído"
%M0.3
"Fin de carrera: 
cilindro 
extendido"
%M0.2
"ENTRADAS Y 
SALIDAS 
DIGITALES".
"Salida cilindro 
de prueba"
"Cilindro 
avanzando"
%M0.6
"Fin de carrera: 
cilindro 
contraído"
%M0.3
"Fin de carrera: 
cilindro 
extendido"
%M0.2
"ENTRADAS Y 
SALIDAS 
DIGITALES".
"Retorno del 
actuador"
"Actuador 
retrocediendo"
%M0.5
Símbolo Dirección Tipo Comentario
"Fin de carrera: cilin‐
dro contraído"
%M0.3 Bool
Tesis1
C:\Users\HP\Documents\Automation\Automation pp\Tesis1
21/06/2016
5:56:19
es-ES
1 - 1
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
Símbolo Dirección Tipo Comentario
"Fin de carrera: cilin‐
dro extendido"
%M0.2 Bool
"ENTRADAS Y SALIDAS
DIGITALES"
%DB1 Block_DB
"ENTRADAS Y SALIDAS
DIGITALES"."Salida cil‐
indro de prueba"
Bool
"Cilindro avanzando" %M0.6 Bool
"ENTRADAS Y SALIDAS
DIGITALES"."Retorno
del actuador"
Bool
"Actuador retroce‐
diendo"
%M0.5 Bool
Segmento 2:
 
 
"Fin de carrera: 
cilindro 
extendido"
%M0.2
"Fin de carrera: 
cilindro 
contraído"
%M0.3
"ENTRADAS Y 
SALIDAS 
DIGITALES".
"Retorno cilindro 
de prueba"
"Cilindro 
retrocediendo"
%M0.7
"Fin de carrera: 
cilindro 
extendido"
%M0.2
"Fin de carrera: 
cilindro 
contraído"
%M0.3
"ENTRADAS Y 
SALIDAS 
DIGITALES".
"Salida del 
actuador"
"Actuador 
avanzando"
%M0.4
Símbolo Dirección Tipo Comentario
"Fin de carrera: cilin‐
dro contraído"
%M0.3 Bool
"Fin de carrera: cilin‐
dro extendido"
%M0.2 Bool
"ENTRADAS Y SALIDAS
DIGITALES"
%DB1 Block_DB
"ENTRADAS Y SALIDAS
DIGITALES"."Retorno
cilindro de prueba"
Bool
"Cilindro retrocedien‐
do"
%M0.7 Bool
Tesis1
C:\Users\HP\Documents\Automation\Automation pp\Tesis1
21/06/2016
5:56:19
es-ES
1 - 2
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
Símbolo Dirección Tipo Comentario
"ENTRADAS Y SALIDAS
DIGITALES"."Salida del
actuador"
Bool
"Actuador avanzando" %M0.4 Bool
Tesis1
C:\Users\HP\Documents\Automation\Automation pp\Tesis1
21/06/2016
5:56:19
es-ES
1 - 3
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
PRUEBA FUGAS INTERNAS
PRUEBA FUGAS INTERNAS Propiedades
General
Nombre PRUEBA FUGAS INTERNAS Número 5
Tipo FB Idioma KOP
Información
Título Autor
Comentario Familia
Versión 0.1 ID personalizada
Nombre Tipo de
datos
Offset Valor predet. Remanencia Accesi‐
ble
desde
HMI
Visible
en
HMI
Comentario
Input
CAUDAL RETOR‐
NO PRUEBA
Real 0.0 No remanente True True
Output
FUGA MÁXIMA Real 0.0 No remanente True True
FIN DE PRUEBA
FUGAS INTERNAS
Bool false No remanente True True
InOut
Static
Temp
CAUDAL 1 Real False False
CAUDAL 2 Real False False
CONTADOR Bool False False
ESTADO INCIAL Bool False False
Segmento 1:
"TIEMPO DE
PRUEBA FUGAS
INTERNAS".Q
"ENTRADAS Y
SALIDAS
DIGITALES".
"Salida del
actuador"
Símbolo Dirección Tipo Comentario
"ENTRADAS Y SALIDAS
DIGITALES"
%DB1 Block_DB
"ENTRADAS Y SALIDAS
DIGITALES"."Salida del
actuador"
Bool
"TIEMPO DE PRUEBA
FUGAS INTERNAS"
%DB9 IEC_Timer
Tesis1
C:\Users\HP\Documents\Automation\Tesis1
10/11/2015
9:24:51
es-ES
1 - 1
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
Símbolo Dirección Tipo Comentario
"TIEMPO DE PRUEBA
FUGAS INTERNAS".Q
Bool
Segmento 2:
"TIEMPO DE
PRUEBA FUGAS
INTERNAS".Q
"ENTRADAS Y
SALIDAS
DIGITALES".
"Salida cilindro
de prueba"
Símbolo Dirección Tipo Comentario
"ENTRADAS Y SALIDAS
DIGITALES"
%DB1 Block_DB
"ENTRADAS Y SALIDAS
DIGITALES"."Salida cil‐
indro de prueba"
Bool
"TIEMPO DE PRUEBA
FUGAS INTERNAS"
%DB9 IEC_Timer
"TIEMPO DE PRUEBA
FUGAS INTERNAS".Q
Bool
Segmento 3:
IN
PT
Q
ET
Time
TON
"TIEMPO DE
PRUEBA FUGAS
INTERNAS"
%DB9
T#1M ...
#"FIN DE PRUEBA
FUGAS INTERNAS"
Símbolo Dirección Tipo Comentario
T#1M T#1M Time
"TIEMPO DE PRUEBA
FUGAS INTERNAS"
%DB9 IEC_Timer
#"FIN DE PRUEBA FU‐
GAS INTERNAS"
Bool
Segmento 4:
Tesis1
C:\Users\HP\Documents\Automation\Tesis1
10/11/2015
9:24:51
es-ES
1 - 2
21 3 4
C
B
A
D
E
F
Owner
Operator
Designed By
Checked By
Approved By
Project name Date
Project Path
Location
Description 1st
Description 2nd Language
1st View Version Sheet
IN
PT
Q
ET
Time
TON
EN
IN
ENO
OUT1
MOVE
EN
IN
ENO
OUT1
MOVE
EN
IN1
IN2
ENO
OUT
Real
MAX
EN
IN
ENO
OUT1
MOVE
#CONTADOR
"ON"
%DB11
T#50MS ...
#"ESTADO INCIAL"
0.0 #"CAUDAL 1"
#"ESTADO INCIAL"
"TEMP MED DE
CAUDAL".Q
#"CAUDAL
RETORNO PRUEBA"
#"CAUDAL 2" #"CAUDAL 1"
#"CAUDAL 2"
#"CAUDAL 1"
#CONTADOR
#"CAUDAL 1" #"FUGA MÁXIMA"
Símbolo Dirección Tipo Comentario
#"CAUDAL 1" Real
0.0 0.0 LReal
#"CAUDAL RETORNO
PRUEBA"
Real
#"CAUDAL 2" Real
"TEMP MED DE CAU‐
DAL"
%DB10 IEC_Timer
"TEMP MED DE CAU‐
DAL".Q
Bool
#"ESTADO INCIAL" Bool
#CONTADOR Bool
T#50MS T#50MS Time
"ON" %DB11 IEC_Timer
#"FUGA MÁXIMA" Real
Tesis1
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es-ES
1 - 3
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Quote
DATE
6/6/2016
QUOTE #
5349E
NAME / ADDRESS
Komatsu Mitsui Maquinarias Peru SA
Cal. Dean Valdivia
148 N 1401 San Isidro
Lima Peru.
FREIGHT
NO INCLUIDO
TERMS
50% down, 50% prior to shipping
EST.
LR
Phone: 262.513.8040  Fax: 262.513.8044
MS & D PROJECT
3390 - D-20, 50K
CUSTOMER / PROJECT
This estimate is subject to ACCEPTANCE BY BUYER WITHIN 60 DAYS hereof, otherwise Machinery Service & Design, Inc. at
its option may declare it null and void.  All Taxes state, local, municipal, and federal are the responsibility of the buyer.
All tooling and equipment is warranted for a period of one (1) year from date of purchase on parts and labor.
TOTAL US$
Machinery Service & Design LLC
W232 N2960 Roundy Circle West #400
Pewaukee, WI  53072
ITEM DESCRIPTION Qty.COST TOTAL
MSD-D-20 Assy MSD-D-20  is a 20' (6.1m) long cylinder
Disassembly machine with collector pan, drain pan
and two slide plates.
113,806.00 13,806.00
MSD-D-P/U Assy 15hp,(11Kw) 240v / 480v, 3 phase, 60 cycle power
unit with test console integrated  into Disassembly 
fixture. Power unit has a 40 gal reservoir, 16 gpm
pump with high-low unloading circuit developing
3,500 psi, air purge system, pressure/torque gauge,
and a two spool valve for operation of the "Nut
Buster"® and test console with isolation valves and
gauges.
19,822.00 9,822.00
MSD-N-50 NR "Nut Buster"® built to develop 50,000ft/lbs of
torque with a swivel base and hydraulically assisted
nut runner built-in. The nut runner section can
develop torques to 2,500 ft/lbs when used alone at
the standard input of approximately 2,500 PSI.
110,886.00 10,886.00
MSD-ABT-40/50 Assy Heavy duty adjustable brace tool used with our 40K
and 50K "Nut Buster"® for capturing the clevis end
of shafts where high torques are required. Includes
slotted slide plate and "L" brackets. Drawing #1560
11,889.00 1,889.00
MSD-SP Assy Slide plate used on our Disassembly table that is pre
drilled for tooling and comes  complete with two "L"
brackets per plate. Drawing # 1299 "L" Brackets
Drawing # 1292 & 1293.
2668.00 1,336.00
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Quote
DATE
6/6/2016
QUOTE #
5349E
NAME / ADDRESS
Komatsu Mitsui Maquinarias Peru SA
Cal. Dean Valdivia
148 N 1401 San Isidro
Lima Peru.
FREIGHT
NO INCLUIDO
TERMS
50% down, 50% prior to shipping
EST.
LR
Phone: 262.513.8040  Fax: 262.513.8044
MS & D PROJECT
3390 - D-20, 50K
CUSTOMER / PROJECT
This estimate is subject to ACCEPTANCE BY BUYER WITHIN 60 DAYS hereof, otherwise Machinery Service & Design, Inc. at
its option may declare it null and void.  All Taxes state, local, municipal, and federal are the responsibility of the buyer.
All tooling and equipment is warranted for a period of one (1) year from date of purchase on parts and labor.
TOTAL US$
Machinery Service & Design LLC
W232 N2960 Roundy Circle West #400
Pewaukee, WI  53072
ITEM DESCRIPTION Qty.COST TOTAL
MSD-BT Assy Brace tooling (fixed) used with our "Nut Buster"®
and pull apart cylinder.
Drawing #1563
2637.00 1,274.00
MSD-LP Lock pins for slide plates-set of 2. 255.00 110.00
MSD-SPS Slide plate spacers-set of 2. 228.00 56.00
MSD-CR Assy Concentric roller set to check rod concentricity. (Set
of two)
Drawing #1572
1846.00 846.00
MSD-VRP "V" Block Roller Plate is used with our Vise
Elevator (MSD-VE) or Nylon "V"'s (MSD-V) in
conjunction with a pull-apart cylinder
(MSD-PAC/PAC HD). 
The VRP consists of hevay duty steel plate with
polyurethane wheels and flanged undercarriage
wheels for ease of movement.
22,785.00 5,570.00
MSD-ACSN Assy MSD-ACSN the adjustable cylinder support  is used
to support large cylinder tubes and shafts that are to
large to be secured in a chain vise. They are secured
to any of our standard slide plates and are supplied
with non-marring "Nylatron" surfaces. (Set of two)
Drawing #1558
21,224.00 2,448.00
MSD-RIDGID Ridgid brand 8" chain vise for cylinder hold down. 1766.00 766.00
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Quote
DATE
6/6/2016
QUOTE #
5349E
NAME / ADDRESS
Komatsu Mitsui Maquinarias Peru SA
Cal. Dean Valdivia
148 N 1401 San Isidro
Lima Peru.
FREIGHT
NO INCLUIDO
TERMS
50% down, 50% prior to shipping
EST.
LR
Phone: 262.513.8040  Fax: 262.513.8044
MS & D PROJECT
3390 - D-20, 50K
CUSTOMER / PROJECT
This estimate is subject to ACCEPTANCE BY BUYER WITHIN 60 DAYS hereof, otherwise Machinery Service & Design, Inc. at
its option may declare it null and void.  All Taxes state, local, municipal, and federal are the responsibility of the buyer.
All tooling and equipment is warranted for a period of one (1) year from date of purchase on parts and labor.
TOTAL US$
Machinery Service & Design LLC
W232 N2960 Roundy Circle West #400
Pewaukee, WI  53072
ITEM DESCRIPTION Qty.COST TOTAL
MSD-ARC Assy Adjustable tool used to hold cylinder clevis end
when rotating cylinder.
Drawing #1559
13,625.00 3,625.00
MSD-HDSS Assy Heavy duty face and side spanner tool to be welded
to MSD-ETVBT, or MSD-ABT vertical brace tool
(not included) and positioned with "Nut Buster"®.
Supplied with pin spanners 5/16", 3/8", 7/16", 1/2",
5/8" and 3/4" diameters.
Drawing #1667
11,735.00 1,735.00
MSD-HPS Set of 14 piece hex tooling plates for ANSI nuts
from 3" to 6".
11,250.00 1,250.00
MSD-HPSM Set of 12 piece hex tooling plates for metric hex nuts
from 60mm to 150mm.
11,250.00 1,250.00
MSD-DP-1 Assy Tooling plate with 1" drive for use with 1" drive
sockets. Maximum torque capability 1000 Foot
pounds. Drawing #1570
1210.00 210.00
MSD-DP-1.5 Assy Tooling plate with 1-1/2" drive for use with 1-1/2"
drive sockets. Maximum torques capability 1500
Foot pounds. Drawing #1575
1354.00 354.00
SUBTOTAL OF ITEMS LISTED ABOVE 57,233.00
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Quote
DATE
6/6/2016
QUOTE #
5349E
NAME / ADDRESS
Komatsu Mitsui Maquinarias Peru SA
Cal. Dean Valdivia
148 N 1401 San Isidro
Lima Peru.
FREIGHT
NO INCLUIDO
TERMS
50% down, 50% prior to shipping
EST.
LR
Phone: 262.513.8040  Fax: 262.513.8044
MS & D PROJECT
3390 - D-20, 50K
CUSTOMER / PROJECT
This estimate is subject to ACCEPTANCE BY BUYER WITHIN 60 DAYS hereof, otherwise Machinery Service & Design, Inc. at
its option may declare it null and void.  All Taxes state, local, municipal, and federal are the responsibility of the buyer.
All tooling and equipment is warranted for a period of one (1) year from date of purchase on parts and labor.
TOTAL US$
Machinery Service & Design LLC
W232 N2960 Roundy Circle West #400
Pewaukee, WI  53072
ITEM DESCRIPTION Qty.COST TOTAL
Términos:
50% de Deposito para Generar su Orden.
50% de Deposito al Finalizar la Fabricación.
Tiempo de Fabricación es de 10-12 semanas una vez
recibido el deposito.
El Envio no está Incluido.
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$57,233.00
